(19) 



J 



(12) 



Europdisches Patentamt 
European Patent Office 
Office europ6en des brevets (11) EP 0 733 632 A1 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication; 


^51^ int CI 6- C07D 471/14 A61K 31/495 




25.09 1996 Bulletin 1996/39 


C07D 498/04, C07D 471/04, 


(21) 


Application number: 96104500.2 


Pn7l^ ARllCiA 


(22) 


Date of filing: 21.03.1996 




(84) 


Designated Contracting States: 


• Ishimaru, Takenori 




AT BE CH DE DK ES Fi FR GB GR IE IT LI LU NL 


Toyonaka, Osaka 560 (JP) 




PTSE 


* [>oi,Takayuki 






Izunfil, Osaka 594 (JP) 


(30) 


Priority: 24.03.1995 JP 91436/95 


• Ikeura, Yoshlnorl 




20.07.1995 JP 207553/95 


Kashiba, Nara 639^)2 (JP) 




18.09.1995 JP 264727/95 


• KImura, Chiharu 




23.01.1996 JP 30033/96 


ItamI, Hyogo 664 (JP) 


(71) 


Applicant: Takeda Chemical Industries, Ltd. 


(74) Representative: von Kreisler, AIek, DIpl.-Chem. et 




Osaka-Shi, Osaka 541 (JP) 


al 






Patentanwdlte, 


(72) 


Inventors: 


von Kreisler-Selting-Wemer, 




Natsugarl, HIdeakI 


Bahnhofsvorplatz 1 (Delchmannhaus) 




Ashiya, Hyogo 659 (JP) 


50667 Kdin (DE) 



(54) Cyclic compounds, their production and use as tachykinin receptor antagonists 

(57) Novel compounds of the following general for- 
mula or salts thereof. 




04 
CO 
CO 

CO 
CO 

o 

Q. 
LU 



wherein Ring M is a heterocyclic ring having -N=C<, - 
CO-N< or -CS-N< as the partial structure -X Y<; R^ and 
R^ are bonded to each other to form Ring A, or they are 
the same or different and represent, independently, a 
hydrogen atom or a substituent on the Ring M; Ring A 
and Ring B represent, independently an optionally sub- 
stituted homocyclic or heterocyclic ring, and at least one 
of them is optionally substituted heterocyclic ring; Ring 
C is optionally substituted homocyclic or heterocyclic 
ring; Rng Z is an optionally substituted ring; and n rep- 
resents an integer of from 1 to 6, or a salt thereof, which 
has an excellent tachykinin receptor antagonistic effect, 
and their production, and pharmaceutical compositions. 
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Description 

The present invention relates to novel cyclic compounds having an excellent tachykinin receptor antagonistic effect, 
and a method for producing them, as well as a composition containing the foregoing cyclic compounds. 

5 Capsaicine is a stimulative essential component to be In a capsicum, and this is known as a substance which selec- 
tively stimulates C-fibers comprising substance P (hereinafter simply referred to as SP), neurokinin A (NKA), calcitonin 
gene-related peptides (CGRP), etc. of the primary sensory nerve to thereby liberate such intrinsic neuropeptides. 

Tachykinin is a generic term for a group of neuropeptides. Substance P (SP) , neurokinin A (NKA) and neurokinin 
B (NKB) are known in mammals, and it is known that these peptides bind to the corresponding receptors (neurokinin- 

10 1, neurokinin-2, neurokinin-3) that exist in living body to thereby exhibit various biological activities. 

Of such neuropeptides, substance P has the longest history and has been studied in detail. In 1931 , the existence 
of substance P in the extract from equine intestines was confirmed, and its structure was determined in 1971. Sub- 
stance P is a peptide consisting of 1 1 amino acids. It is known that substance P plays an important rde in the peripheral 
and central nervous systems as an information transmitter substance or the like. In addition, it is considered that sub- 

15 stance P participates in various disorders (for example, pain, inflammation, allergy, pollakisuria, urinary incontinence, 
respiratory tract disorders, psycosis, etc.) 

Substance P is broadly distributed over the central and peripheral nervous systems, while having, in addition to the 
function as a transmitter substance for primary sensory neurons, various physiological activities for vasodilation, pro- 
motion of vascular extravasation, contraction of smooth muscles, neuronal excitatory activity, salivation, promotion of 

20 diuresis, immunological enhancement, etc. In particular, it is known that SP liberated from the terminal of the spinal 
(dorsal) horn due to a pain impulse transmits the pain to secondary neurons and tiiat SP liberated from tiie peripheral 
terminal induces an inflammatory response in the nociceptive field. In addition, it is considered that SP is involved in 
Alzheimer type dementia [see review article: Physiological Reviews, Vol. 73, pp. 229-308, (1993); Journal of Autonomic 
Phannacology Vol. 13, pp. 23-93. (1993)]. 

25 At present, the following compounds have been known as those having a substance P receptor antagonistic effect. 

(1) In Japanese Patent Laid-Open No. 1-287095, disclosed are compounds of a formula: 

R^-A-D-Trp(R2).Phe-R3 

30 

wherein R"" represents a hydrogen atom or an ami no-protecting group; R^ represents a hydrogen atom, an amino- 
protecting group, a carbamoyl-(lower) alkyi group, a carboxy-(lower) alkyi group, or a protected carbQxy-(lower) 
alkyi group; R^ represents an ar-(lower) alkyi group, a group of a fornuila: 



40 wherein R"* and R^ represent, independentiy, a hydrogen atom, an aryl group or an optionally substituted lower 
alkyi group, or R^ and R^ are bonded to each other to form a benzene-condensed lower alkylene group, or a group 
of a formula: 

-OR^ 

45 

wherein R^ represents a hydrogen atom, an aryl group or an optionally substituted lower alkyi group; A represents 
a single bond or one or two amino acid residues, provided tiiat when A is one amino acid residue of -D-Trp-, R^ is 
not be a hydrogen atom, and a salt thereof. 

50 
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(2) In EP-A-436,334, disclosed are compounds of a formula: 




etc. 



(4) In Journal of Medicinal Chemistry, Vol. 34, p. 1751 (1991), disclosed are compounds of a 

CHa m 




etc. 

(5) In WO91/09844. disclosed are compounds of a formula: 




etc. 
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(6) In EP-A-522,808. disclosed are compounds of a formula: 




etc. 

(7) In WO93/01 169, disclosed are compounds of a formula: 




etc. 

(8} In EP-A-532,456, disclosed are compounds of a formula: 




etc. 

(9) In Bioorganic & Medicinal Chemistry Letters, Vol. 4, p. 1903 (1994). disclosed is a compound of a formula: 




(10) In European Journal of Phamiacology, Vol. 250, p. 403 (1993), disclosed is a compound of a formula: 
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(11) In EP-A-585,913, disclosed are compounds of a formula: 



D-E-G-Ar 



20 




wherein Ring A may be optionally substituted; 

25 

Ring B represents an optionally substituted benzene ring; 

one of X and Y represents -NR^- (where R^ represents a hydrogen atom, an optionally substituted hydrocarbon 
group, an optionally substituted hydroxy! group or an optionally substituted amino groLp). -O- or -S-. while the other 
represents -CO-, -CS- or -C(R^)R^*- (where R^ and R^® represent, independently, a hydrogen atom or an optionally 
30 substituted hydrocarbon group); or one of these represents -N=, while the other represents =CR^-(where R^ rep- 
resents a hydrogen atom, a halogen atom, an optionally substituted hydrocartx)n group, an optionally substituted 
amino group, a substituted hydroxyl group, or a mercapto group optionally substituted by an optionally substituted 
hydrocarbon group); 

represents a single bond or a double bond; 

35 Z represents =CR^- (where R^ represents a hydrogen atom, a hydroxyl group or an optionally substituted hydrocar- 
bon group) or a nitrogen atom, when adjacent to Z is a single bond, and represents a carbon atom when 

adjacent to Z is a double bond; 

D represents a 0^.3 alkylene group optionally substituted by 0x0 or thioxo group(s). or D and Y may together form 
a 5- to 7-membered ring optionally substituted by 0x0 or thioxo group(s); 
40 E represents -NR^- (where R^ represents a hydrogen atom, or an optionally substituted hydrocarbon group, or R^ 
and Y may together form a 5- to 7-membered ring optionally substituted by 0x0 or thioxo group(s)), -0-or -S(0)n- 
(where n represents 0, 1 or 2); 
Q represents a bond or a C^.s alkylene group; 

Ar represents an optionally substituted aryl group or an optionally substituted heterocyclic group; provided that (i) 
46 when -X-Y- is -0-CO- or -C0-0-, D is -CO- and E is -NR^-, then (a) Q is a C1.3 alkylene group, and Ar is a substi- 
tuted aryl group or a substituted heterocyclic group, or (b) G is a bond, and R^ is an optionally substituted hydro- 
carbon group, and (ii) when -X-Y- is -NH-CO-, then D is -CO-, or a salt thereof, etc. 

On the other hand, the following compounds have been known as those having a neurokinin-A receptor antagonis- 
50 tic effect. 
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(1) In Life Sciences, Vol. 50, PL101 (1992). disclosed are compounds of a formula: 




(SR48968) , 



etc. 

(2} In Bioorgantc & Medicinal Chemistry Letters, Vol. 4. P.1951 (1994), disclosed are compounds of a formula: 




H 

(GR159897) , 

etc. 

(3) In AFMC International Medicinal Chemistry Symposium (Tokyo), P6M139 (1995.9), disclosed are connpounds 
of a formula: 




CI 

(YM-38336) , 



etc. 
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(4) In Tachykinins (Florence). R21 (1995.10). disclosed are compounds of a formula: 




etc. 

(6) In Bioorganic & Medicinal Chemistry Letters, Vol 5, R2879 (1995), disclosed are compounds of a formula: 




However, these references do not disclose 
condensed heterocyclic compounds having a basic skeleton of a formula: 



EP 0 733 632 A1 




wherein Ring M is a heterocyclic ring having -N=C<, -CO-N< or -CS-N< as the partial structure -X rrTTrrr. Y<; 

and R*' are bonded to each other to fomi Ring A, or they are the same or different and represent, independently, 
a hydrogen atom or a substituent on the Ring M; 

Ring A and Ring B represent, independently, an optionally substituted homocyclic or heterocyclic ring, and at least 
one of them is an optionally substituted heterocyclic ring; and 

Ring Z is an optionally substituted nitrogen-containing heterocyclic ring, but also the properties of such com- 
pounds. 

At present, compounds which have excellent tachykinin receptor antagonistic effects (especially, substance P and 
NKA receptor antagonistic effects) and are sufficiently satisfactory as medicines for the above-mentioned various dis- 
orders (especially, pollakisuria, urinary incontinence, etc.) from the viewpoint of the safety of themselves and the per- 
sistency of their effects have not been found as of yet. Therefore, it is desired to develop compounds which have 
chemical structures different from those of the above-mentioned known compounds and which have an excellent tach- 
ykinin receptor antagonistic effect and are tiierefore sufficientiy satisfactory as medcines for such disorders. 

Accordingly, the object of the present invention is to provide novel conpounds having high tachykinin receptor 
antagonistic effects (especially, substance P and NKA receptor antagonistic effects) and a method for producing them, 
etc. 

The other object of the present invention is to provide pharmaceutical conrpositions having a high tachykinin recep- 
tor antagonistic effects (especially, a substance P and NKA receptor antagonistic effects), tachykinin receptor antago- 
nists arKJ ameliorative preparations for disorders of micturition, etc. 

The present inventors have assiduously studied in consideration of the above-mentioned situation and, as a result, 
have syntiiesized for the first time condensed heterocyclic compounds having, as the basic skeleton, a partial chemical 
structure of a formula: 




wherein the symbols have the same meanings as mentioned above, and have found unexpectedly that tiiese con- 
densed heterocyclic compounds have excellent tachykinin receptor antagonistic effects (especially, substance P and 
NKA receptor antagonistic effects) as based on ttieir peculiar chemical structures and are sufficientiy satisfactory as 
medicines. On the basis of these findings, the present inventors have completed tiie present invention. Specifically, the 
present invention relates to 
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(1) A compound of the formula(l): 



5 




10 

wherein ring M is a heterocyclic ring having -N=C<, -CO-N< or -CS-N< as the partial structure -X tztttttt. Y<; 

and R'' are bonded to each other to form Ring A, or they are the same or different and represent, independ- 
15 ently, a hydrogen atom or a substituent on the Ring M; 

Ring A and Ring B represent independently, an optionally substituted homocyclic or heterocyclic ring, and at 
least one of them is an optionally substituted heterocyclic ring; 
Ring C is an optionally substituted homocydtc or heterocyclic ring; 

Ring Z is an optionally substituted nitrogen-containing heterocyclic ring; and n is an integer of 1 to 6, or a salt 
20 thereof, 

(2) A compound as described in (1). wherein 

R^ and R^ are the same or different and represent, independently, 

25 (i) a hydrogen atom, 

(ii) a C^.Q alkyi group optionally having from 1 to 5 substituents selected from 

(a] a hydroxyl group, 

(b] a .6 alKoxy group, 
30 (c) a Ci.6 alkylthio group, 

(d) an amino group. 

(e) a 0^.7 acylamino group, 

(f) a carboxyl group, 

(g) a nitro group, 

35 (h] a mono- or di-C-i.g atkylamino group, 

(i) a mono- or di-C3.8 cycloalkylamino group. 
0) 3 (^6-10 arylamino group, 

(h) a 5-membered to 9-membered cyclicamino group which may have 1 to 3 hetero atoms selected from 
nitrogen, oxygen and sulfur atoms, 

40 (I) a 5-membered to G-ment>ered aromatic heterocyclic group having from 1 to 3 hetero atoms selected 

from nitrogen, oxygen and sulfur atoms, in addition to carbon atoms, 

(m) a 5-membered to 9-membered non-aromatic heterocyclic ring having from 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur atoms, in addition to carbon atoms, 
(n) a 0^.4 alkylsulfonylamino group, 
46 (o) a Ci .6 alkyl-carbonyloxy group and 

(p) a halogen atom, 

(iii) an optionally halogenated C-i.e alkoxy group^ 

(iv) an optionally halogenated C^.g alkylthio group, 
50 (v) a C3.10 cycloalkyi groif), 

(vi) a Ce-io aryl group. 

(vii) a C1.7 acylamino group, 

(viii) a 0^.3 acyloxy group, 

(ix) a hydroxy group, 
55 (x) a nitro group, 

(xi) a cyano group, 

(xii) an amino group, 

(xiii) a mono- or di-Ci.6 alkylamino group, 
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(xiv) a 5-membered to 9-membered cydicamino group which may have 1 to 3 hetero atoms selected from nitro- 
gen, oxygen and sulfur atoms, in addition to one nitrogen atom, 

(xv) a Ci,6 alkylcarbonylamino group. 

(xvi) a C1.6 alkylsulfonylamino group, 
5 (xvti) a C^.g alkoxycarbonyl group, 

(xviii) a cartxjxyf group, 

(xix) a Ci.g alkytcarbonyl group, 

(xx) a carbamoyl group, 

(xxi) a mono- or di-C^.g alkylcarbamoyi group, 
10 (xxii) C1.6 alkylsulfonyi group, or 

(xxiii) an 0x0 group; or 

and R'^ are bonded to each other to form Ring A, and the Ring A is 
a 5-membered to 6-membered aromatic group having from 1 to 3 hetero atoms selected from nitrogen, oxygen and 
15 sulfur atoms, in addition to carbon atoms, a 5-menribered to 9-membered non-aromatic heterocyclic group having 
from 1 to 3 hetero atoms selected from nitrogen, oxygen and sulfur atoms, in 

addition to carbon atoms, or a 3-membered to 10-membered cyclic hydrocarbon group each of which may have 1 
to 4 substituents selected from 

20 (i) a halogen atom, 

(ii) a C^.e alkyi group optionally having from 1 to 5 substituents selected from 

(a) a hydroxyl group. 

(b) an amino group, 
25 (c) a carboxyi group. 

(d) a nitro group, 

(e) a mono- or di-Ci.6 alkylamino group, 

(f) a C1.6 alkyl-carbonyloxy group and 

(g) a halogen atom, 

30 

(lii) an optionally halogenated C^e alkoxy group, 
(iv) an optionally halogenated C^.^ alkylthio group, 
MaCe-ioaryl group, 
(vi) a acylamino group, 
35 (vii) a Ci .3 acyloxy group, 

(viii) a hydroxy group, 

(ix) a nitro group, 

(x) a cyano group. 

(xi) an amino group, 

40 (xii) a mono- or di-Ci .q alkylamino group. 

(xiii) a 5-membered to 9-membered cydicamino group which may have 1 to 3 hetero atoms selected from nitro- 
gen, oxygen and sutfur atoms, in addition to one nitrogen atom. 

(xiv) a C1.6 alkylcarbonylamino group. 

(xv) a C1.6 alkylsulfonylamino group, 
45 (xvi) a C1.6 alkoxycarbonyl group, 

(xvii) a carboxyi group. 

(xviii) a Ci.g alkytcarbonyl group, 

(xix) a cart)amoyl group, 

(xx) a mono- or di-Ci.6 alkylcarbamoyi group, 
50 (xxi) a C^.g alkylsulfonyi group, or 

(xxii) an oxo group; 

the Ring B is a 

5-membered to 6-membered aromatic group having from 1 to 3 hetero atoms selected from nitrogen, oxygen and 
55 sulfur atoms, in addition to carbon atoms, a 5-membered to 9-membered non-aromatic heterocyclic group having 
from 1 to 3 hetero atoms selected from nitrogen, oxygen and sulfur atoms, in addition to carbon atoms, or a 3-mem- 
bered to 10-membered cyclic hydrocarbon group each of which may have 1 to 4 substituents selected from 

(i) a halogen atom, 



10 



EP0733 632A1 



10 



(ii) a C^.g alkyi group optionally having from 1 to 5 substituents selected from 

(a) a hydroxyl group. 

(b) an amino group, 

(c) a carboxyl group, 

(d) a nitro group» 

(e) a mono- or di-Ci.s alkylamino group, 

(f) a C^e alkyl-carbonyloxy group and 

(g) a halogen atom, 



(Hi) an optionally halogenated C^.g alkoxy group, 

(iv) an optionally halogenated Ci.g alkylthio group, 

(v) a Ce-io aryl group. 

(vi) a Cv7 acylamino group. 
15 (vii) a acyloxy group, 

(viil) a hydroxy group, 

(ix) a nitro group, 

(x) a cyano group. 

(xi) an amino group, 

20 (xii) a mono- or di-C^.e alkylamino group, 

(xiii) a 5-membered to 9-membered cyclicamino group which may have 1 to 3 hetero atoms selected from nitro- 
gen, oxygen and sulfur atoms. In addition to one nitrogen atom, 

(xiv) a Cve alkylcarbonylamino group, 

(xv) a Ci.6 alkylsulfbnylamino group, 
25 (xvi) a C-t.6 alkoxycarbonyl group, 

(xvii) a carboxyl groip, 

(xviii) a C^.g alkylcarbonyl group, 

(xix) a carbamoyl group, 

(xx) a mono- or di-Ci .g alkylcart>amoyI group. 
30 (xxi) a Ci.6 alkylsulfonyl group, and 

(xxii) an oxo group; 

the Ring C is a 

5-membered to 10-membered heterocyclic group which may have 1 to 4 hetero atoms selected from nitrogen, oxy- 
35 gen and sulfur atoms which optionally having 1 to 5 substituents selected from 

0) a halogen atom, 

(ii) an optionally halogenated C^.-to alkyI group, 

(iii) an amino-substituted 0^.^ alkyI group, 

40 (vi) a mono- or di-Ci.4 alkylamino-substituted C1.4 alkyI group, 

(v) a cart)oxyl-substrtuted alkyl group, 

(vi) a C-,.4 alkoxy-carbonyl-substituted C1.4 alkyl group, 

(vii) a hydroxy-substituted C1.4 alkyl group, 

(viii) a alkoxy-carbonyl-substituted C1.4 alkyl groip, 
45 (ix) a C3.10 cycloalkyi group, 

(x) a nitro group. 

(xi) a cyano group, 

(xii) a hydroxyl group, 

(xiii) an optional ly-halogenated Ct.io alkoxy group, 
50 (xiv) an optional ly-halogenated C1.4 alkylthio group, 

(xv) an amino group, 

(xvi) a mono- or di-Ci.4 alkylamino group, 

(xvii) a 5-membered to 9-membered cydic amino group optionally having 1 to 3 hetero atoms selected from 
nitrogen, oxygen and sulfur atoms, in addition to one nitrogen atom, 

55 (xviii) a Ci .4 alkyl-carbonylamino group, 

(xix) an aminocarbonyloxy group, 

(xx) a mono- or di-Ci.4 alkylaminocarbonyloxy group, 

(xxi) a C1.4 alkylsuffonyfamino group, 

(xxii) a Cv4 alkoxy-carbonyl group, 
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(xxiii) an aralkyloxycarbonyl group. 

(xxiv) a carboxyl group, 

(xxv) a Ci.6 alkyl-carbonyl group, 

(xxvi) a C3.6 cycloalkyl-carbcnyt group, 
5 (xxvii) a carbamoyl group, 

(xxviii) a mono- or di-Ci.4 alkylcarbamoyi group, 

(xxix) a C-1.6 alkylsulfonyl group and 

(xxx) a 5-membered or 6-membered aromatic monocyclic heterocyclic group having 1 to 4 hetero atoms 
selected from nitrogen, oxygen and sulfur atoms, which may have 1 to 3 substituerrts selected from an option- 
to ally halogenated C1.4 alkyi;, or 

a 3-membered to 10-membered cyclic hydrocarbon group, optionally having 1 to 5 substituents selected from 

(I) a halogen atom, 
15 (ii) an optionally halogenated C^.^q alkyi group, 

(lii) an amino-substituted C1.4 alkyi group, 

(iv) a mono- or di-Ci.4 alkylamino-substituted C1.4 alkyi group. 

(v) a carboxyl-sut)stituted C1.4 alky! group, 

(vi) a hydroxy-substituted Ci,4 alky! group, 

20 (vii) a 6^.4 aikoxy-carbonyi-substituted alkyI group, 

(viii) a cycloalkyi group, 
(Ix) a nitro group, 

(x) a cyano group, 

(xi) a hydroxy! group, 

25 (xli) an optionally-halogenated C^.^o alkoxy group, 

(xiii) an optionally-halogenated C^^ aikylthio group, 

(xiv) an amino group, 

(xv) a mono- or di-Ci.4 alkyiamino group, 

(xvi) a 5-membered to 9-membered cyclic amino group optionally having 1 to 3 hetero atoms selected from 
30 nitrogen, oxygen and sulfur atoms, In addition to one nitrogen atom. 

(xvii) a C-1.4 alkyl-carbonylamino group, 

(xviii) an aminocarbonyloxy group, 

(xix) a mono- or di-Ci.4 alkylamlnocarbonylcxy group, 

(xx) a C1.4 alkylsutfbnylamino group, 
35 (xxi) a C-1.4 alkoxy-caibonyl group, 

(xxii) an aralkyloxycarbonyl group, 

(xxiii) a carboxyl group. 

(xxiv) a C^.g alkyl-carbonyl group, 

(xxv) a C3.6 cycloalkyl-carbonyl group. 
40 (xxvi) a carbamoyl group, 

(xxvii) a mono- or di-Ci.4 alkylcailDamoyl group. 

(xxviii) a C^^e alkylsulfonyl group and 

(xxix) a 5-membered or 6-membered aromatic monocyclic heterocyclic group having 1 to 4 hetero atoms 
selected from nitrogen, oxygen and sulfur atoms, which may have 1 to 3 substituents selected from an optlon- 

45 ally halogenated 0^4 alkyi; 

the Ring Z Is a 5-membered to 12-membered heterocyclic ring optionally having at least one hetero atom selected 
from nitrogen, oxygen and sulfur atoms, in addition to Y and the nitrogen atom, having 1 to 5 substituents selected 
from 

50 

(i) aCi.6 alkyI group, 

(ii) a C2.6 alkenyl group, 

(iii) a C2.6 alkynyl group, 

(iv) a C3.8 cycloail^ group, 

55 (v) a C3.8 cydoalkyl-Ci.4 alkyI group, 

(vi) aC6.i4aryl group, 

(vii) a nitro group, 

(viii) a cyano group, 

(ix) a hydroxyl group. 
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(x) a 0^4 alkoxy group, 

(xi) a C-t.4 alkytthio group, 

(xii) an amino group, 

(xiii) a mono- or di-Ci.4 alkylamino group, 

5 (xiv) a 5-membered to 9-membered cyclic amino group optionally having 1 to 3 hetero atoms selected from 

nitrogen, oxygen and sulfur atoms, in addition to one nitrogen atom, 

(xv) a C1.4 alkyl-carbonyl amino group, 

(xvi) a C1.4 alkylsulfonyiamino group, 

(xvii) a C^^ alkoxy-carbonyl group, 
10 (xviii) a carboxyl group, 

(xlx) a C^.g alkyl-carbonyl group, 
(xx) a cartamoyi group, 
(xxl) a mono- or di-Ci.4 alkylcarbamoyl group, 
(xxil) a Ct-e alkylsulfonyl group, 
15 (xxiii) an 0x0 group, and 

(xxiv) a thioxo group, 

(3) A compound as described in (1), wherein and R'* are bonded to each other to form Ring A, Ring C is an 
optionally substituted benzene ring or an optionally substituted heterocyclic ring. Ring Z is a nitrogen-containing 

20 heterocyclic ring optionally substituted by an 0x0 group, and n represents 1 or 2. 

(4) A compound as described in (1), wherein Ring Z is a nitrogen-containing heterocyclic ring optionally substituted 
by an oxo group, 

(5) A compound as described in (1), wherein one of Ring A and Ring B is an optionally substituted aromatic ring 
and the other is an optionally substituted aromatic heterocyclic ring. 

25 (6) A compound as described in (1), wherein Ring A is an optionally substituted aromatic heterocyclic ring, and 
Ring B is an optionally substituted benzene ring, 

(7) A compound as described in (6), wherein the aromatic heterocyclic ring is a 5-membered or 6-membered, aro- 
matic heterocyclic ring having one or two hetero atoms selected from nitrogen, sulfur and oxygen atoms, in addition 
to cartjon atoms. 

30 (8) A compound as described in (1), wherein Ring C is an optionally substituted benzene ring. 

(9) A compound as described in (1), wherein Ring C is a benzene ring which may have from 1 to 3 substituents 
selected from a halogen atom, an optionally halogenated C^.^ alkyi group and an optionally halogenated C^.g 
alkoxy group, 

(10) A compound asdescrobed in (1), wherein Ring Z is a 5-membered to 10-membered ring optionally substituted 
35 by 1 or 2 0x0 groups, 

(11) A compound as described in (1), wherein -X r:::rrn: Y< is -N=C< or -CO-N<. 

(12) A compound as desaobed in (1). wherein n is 1, 

(13) A compound as described in (1), wherein Ring A is an optionally substituted pyridine ring, Ring B is an option- 
ally substituted benzene ring, Ring C is an optionally substituted benzene ring, Ring Z is a 5-membered to 10-mem- 

40 bered ring optionally substituted by an 0x0 group. -X .tttttt-. Y< is -CO-N<, and n is 1 , 

(14) A compound as desaibed in (1), wherein R° and R^ are the same or different and represent, independently a 
hydrogen atom, a halogen atom, an optionally substituted alkyI group, an optionally halogenated alkoxy group, an 
optionally halogenated alkylthio group, a cycloalkyi group, an aryl group, an acylamino group, an acyloxy group, a 
hydroxy group, a nitro group, a cyano group, an amino group, a mono- or di-alkylamino group, a cyclic amino group, 

45 an alkytcarbonylamino group, an alkylsulfonyiamino group, an alkoxycarbonyl group, a carboxyl group, an alkylcar- 
bonyl group, a carbamoyl group, a mono- or di-alkylcarbamoyi group, an alkylsulfonyl group or an 0x0 group, 

(15) A compound as desaibed in (1), wherein R^ and R^ are tiie same or different and represent, 
independently, 

50 (i) a hydrogen atom, 

(ii) a C-1.6 alkoxy-C^.g alkyl group, 

(iii) a alkylthio-Ci.6 alkyl group, 

(iv) an amino-Ci.g alkyl group, 

(v) a Ct.7 acylamino-Ci.6 a^ky' group, 

55 (vi) a mono- or di-C-i .5 alkylamino-Ci.4 alkyl group, 

(vii) C3.10 cycloamino-Ci.6 alkyl group, 

(viii) a C^.g alkyl group having 5-membered or 6-membered cycloamino optionally substituted by C^.g alkyl 
group, 

(ix) a C-i.g alkylsulfonylamino-Ci.g alkyl group, or 
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M a Ci.6 alkylcaitionyloxy-C-t.6 alkyi; or 

and R'' are bonded to each other to form pyridine ring which Is optionally substituted by 1 to 3 substrtuents 
selected from a halogen atom and a C1.4 alkyI group; 

Ring B is a benzene ring optionally having 1 to 3 substrtuents selected from a halogen atom, an optionally ha!- 
ogenated alkyI group and an optionally halogenated C1.4 alkoxy group; 

Ring C is a benzene ring optionally having 1 to 3 substituents selected from a halogen atom, an optionally hal- 
ogenated Ct.4 alkyI group, an optionally halogenated C1.4 alkoxy group, an amino group optionally substituted 
by C1.4 alkyI group, a C1.3 acyloxy group and a hydroxyl group; 

Ring Z is a 5-membered to 10-membered nitrogen containing heterocyclic ring optionally having an 0x0 group 
and optionally substituted by a C1.4 alkyI group or a hydroxyl group; -X TTTTrrr. Y< is -N=C< or -CO-N<; and n 
is an integer of 1, 

(16) A compound as described in (15), wherein and R^ are bonded to each other to form Ring A, and -X rTTTTTr 
Y< is -CO-N<, 

(17) A compound as described in (16), wherein the Ring A is an unsubstrtuted pyridine ring, 

(18) A compound as described in (16), wherein the Ring B is a benzene ring which optionally substituted by an 
optionally halogenated C1.4 alkyI group, 

(19) A compound as described in (16), wherein the Ring C is an benzene ring which may have 1 to 3 substrtuents 
selected from a halogen atom, an optionally halogenated 0^4 alkyt group and an optionally halogenated 
alkoxy group, 

(20) A compound as described in (16), wherein Ring Z is 



.>.^^ t CH2 ) m^Zi >Y^0 ( CH2 )^Z2 




wherein, m and p are the same or different and represent, independently, an integer of from 1 to 5, and Z2 are 
the same or different and represent, independently, an hydrogen atom, an C1.4 alkyI group or a hydroxyl group and 
Y is the same meaning as described in (15), 

(21) A conpound as described in (1). which is (9S)-7-[3,5-bis(trifluoromethyl)benzyI]-6.7,8,9,10,12-hexahydro-9- 
methyl-6,1 2-dioxo-5-phenyl[1 ,4]dia2epino[2,1 -g][1 ,7]naphthyrldine, 

(22) A compound as described in (1), which is (9s)-7-[3,5-bis(trifluoromethyl)benzyl]-6,7,8,9,10,12-hexahydro-9- 
methyl-5-(4-methylphenyl)-6,12-dioxo[1.4]dlazepino[2,1-g][1.7]naphthyridine, 

(23) A conpound as described In (1). which is (9R)-7-[3,5-bis(trifluoromethyl)benzyf]-6,7,8,9,10-11-hexahydro-9- 
methyl-6, 1 3-dtoxo-5-phenyl-1 3H-[1 .4]dlazocino[2, 1 -g]t1 ,7]naphthyridine, 

(24) A compound as described in (1), which is (9R)-7-[3 ,5-bis(trifluoromethyl)benzyl]-6,7,8.9, 10,11 -hexahydro-9- 
methyl-5-(4-methylphenyl)-6,13-diQxo-13H-[1.4]diazocino[2,1-g][1,7]naphthyridine, 

(25) A process for producing a compound as described in (1). characterized by cyclizing a compound of a formula: 




wherein D and E represent groups from which ring Z as set forth in claim 1 1s formed via the nitrogen atom adjacent 
to E, L represents a leaving group, and the other symbols are the same meanings as those described in (1),or a 
salt thereof, 

(26) A pharmaceutical composition comprising a compound as described In (1). 

(27) A composition for antagonizing tachykinin receptor compries a compound as described In (1), 

(28) A composition for antagonizing Substance P receptor comprises a compound as described in (1), 
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(29) A conrposition for antagonizing neurokinin A receptor comprises a compound as described in (1). 

(30) A pharmaceutical composition for preventing or treating disorders of micturition which comprises a compound 
as described in (1) and a pharmaceutical acceptable carrier thereof, 

(31 ) A pharmaceutical composition for preventing or treating disorders of asthnna, rheumatoid arthritis, osteoarthri- 
tis, pain, migraine, cough, imtable bowel syndrome or emesis, which comprises a compound as described in (1) 
and a pharmaceutical acceptable carrier thereof, 

(32) A method for antagonizing tachykinin receptor in mammals which comprises administrating to a subject in 
need, an effective amount of a compound as described In (1), 

(33) A method for preventing or treating disorders of micturition in mammals which comprises administrating to a 
subject in need an effective amount of a compound as described in (1), 

(34) A method for preventing or treating disorders of asthma, migraine, irritable bowel syndrome, pain, cough or 
emesis in mammals which comprises administrating to a subject in need an effective amount of a compound as 
described in(1). 

(35) Use of a compound as described in (1) for manufacturing a composition for antagonizing a tachykinin receptor, 

(36) Use of a compound as described in (1) for manufacturing a pharmaceutical composition for treating disorders 
of micturition, and 

(37) Use of a compound as described in (1) for manufacturing a phsirmaceutical composition for treating disorders 
of asthma, micturition, irritable bowel syndrome, pain, cough or emesis. 

The conrpound of the above-mentioned (1) include compounds of a formula (la): 



wherein Ring A is a ring fbmried by und R'' in the above-mentioned formula (I) bonded to each other, and the other 
symbols have the same meanings as above. 

The present invention is described in detail hereinunder 

Regarding "Ring M. X and Y"; 

In the above-mentioned formulae (0 and (la), Ring M is a heterocyclic ring having -N=C<, -CO-N< or -CS-N< as the 
partial structure "-X rTrrrr. Y<". Preferably, Ring M has -CO-N< or -N^C- as the partial structure "-X 777::::^ Y<". 

Rega rding "P^and R^!!; 

In the above-mentioned formulae (I) and (la), R^ and R^ are bonded to each other to form Ring A, or these are the 
same or different and represent, independenUy, a hydrogen atom or a substituent on the Ring M. 

The substituents R® and R^ on the Ring M include, for example, a halogen atom, an optionally substituted alkyi 
group, an optionally halogenated alkoxy group, an optionally halogenated alkylthio group, a cydoalkyl group, an aryl 
group, an acylamino group, an acyloxy groip, a hydroxyl group, a niti^o group, a cyano group, an amino group, a mono- 
or di-alkylamino group, a cyclic amino groip (e.g., a cyclic amino grotp optionally containing hetero atom(s) of oxygen 
atom, sulfur atom, etc.. in addition to nitrogen atom), an alkylcarbonylamino group, an alkylsulfonylamino group, an 
alkoxycarbonyl group, a carboxyl group, an alkylcarbonyl group, a cart^amoyl group, a mono- or di-alkylcaii^amoyl 
group, an alkylsulfonyl group, an 0x0 group, etc. 

The above-mentioned "halogen atom" includes, for example, fluorine, chlorine, bromine and iodine atoms. Prefer- 
ably, the halogen atom includes, for example, fluorine, chlorine and bromine atoms. 

The "optionally substituted alkyI group" includes, for example, Ci.e alkyI groups (e.g., methyl, ethyl, propyl, isopro- 
pyl, butyl, isobutyl, sec-butyl and tert-butyl groups, etc.) optionally having from 1 to 5 substituents selected from a 
hydroxyl group, a C^.g alkoxy grotp (e.g., methoxy, ethoxy, propoxy, butoxy. isobutoxy, sec-butoxy, tert-butoxy, etc.), a 
Ci-e alkyltiiio group (e.g.. methylthio, ethylthio, propylthio, butylthio, isobutyltiiio, sec-butyltio, tert-butyitio, etc.), an 
amino group, a C-1.7 acylamino group (e.g. fbrmylamino, acethyl amino, propyonyl amino, butyryl amino, benzoyl amino, 
etc.), an N-alkylamino group, a carboxyl group, a nitiro group, a mono- or di-C^.g alkylamino group (e.g., methylamino, 
ethylamino, dimethylamino and diethylamino groups, etc.), an optionally substituted N-substituted amino group substi- 




(la) 
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tuted by one or two homocyclic groups (e.g., mono- or di- C3.8 cycloalkylamino groups, for example, cyciopropylamino. 
cyclobutylamino, cyclohexylamino; Ce-io arylamino groups, for example, phenylamino, etc.), an optionally substituted 
heterocyclic groups (e.g., 5-ment>ered to 9-membered cycloamino groups which may have 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur atoms (e.g., 5-membered or 6-membered non-aromatic cycloamino groups, 
for example, piperidyno, 4-methylpiperodyno, morpholino, thiomorpholino, piperadinyl, 4-methylpiperadinyl. 4-ethy!- 
piperadlnyl. pyrrolidinyl. imidazolydinyl, pyrazolydinyl; 5-menrd3ered or 6-membered aromatic cycloamino groups, for 
example, pyridyl, pyradyl. pyrimidinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazulyl, etc.), aromatic heterocyclic rings (e.g.. 
thiophenyl, furanyl, thiazolyl, isothiazolyl, oxazolyl, etc.), non-aromatic heterocyclic rings (e.g., tetrohydropyridyl, dihy- 
dropyridyl, tetrahydropyradyl, tetrahydropyrimidinyl, tetrahydropyridazinyl, dihydropyranyl, dihydropyrrolyl, dyhydroimi- 
dazolyl, dihydropyrazolyl, dihydrothiophenyl, dlhydrofuranyl. dihydrooxazolyt, dihydroisooxazolyl, hexahydropyrimidinyt, 
hexahydropyridazinyl, tetrahydropyranyl, pyrazolydinyl, tetrahydrothiophenyl, tetrahydrofuranyl, tetrahydrothiazolyi, tet- 
rahydroisothiazolyl, tetrahydrooxazolyl. tetrahydroisooxazolyl, etc.)], an alkytsulfbnylamino groups (e.g. C1.4 alkylsulfo- 
nylamino groups, for example, methylsulfbnylamino ethylsulfonylamino, etc.), a C^.g alkyl-carbonyloxy group (e.g.. 
acetoxy and ethylcartx)nyloxy groups, etc.) and a halogen atom (e.g., fluorine, chlorine and bromine atoms, etc.). etc. 
Preferably, the "optionally substituted alkyi group" includes C1.6 alkyi groups optionally substituted by from 1 to 4 or so 
halogen atoms, especially optionally halogenated C^^ alkyi groups (e.g., Ct.4 alkyi groups and C1.4 alkyi groups sub* 
stituted by from 1 to 3 or so halogen atonos, etc., such as methyl, chloromethyl, fluoromelhyl. difluoromethyl. trlchlo- 
romethyl, trifluoromethyl, etfiyl. 2-bromoethyl, 2.2,2-trichloroethyl, 2,2,2-trifluoroethyI, pentafluoroethyl, propyl. 3,3,3- 
trifluoropropyl, isopropyl, 1- (trifluoromethyl) ethyl, butyl. 4,4,4-trffluorobutyl, isobutyl, sec-butyl and tert-butyl groups, 
etc.). Also preferably, the "optionally-substituted alkyi group" includes C^.g alkoxy-C^.g alkyi groups (e.g. C^^ alkoxy-C^ 
4 alkyi groups, for example, methoxymethyl. ethcxymethyl. isopropoxymethyl. butoxymethyl. methoxyetiiyl, ©thoxyethyl, 
etc.), C1.6 alkyltho-Ci.g alkyi groups (e.g. Ci.4 alkylthio-Ci^ alkyi groups, for exanple, methylthiomethyl, ethylthiome- 
thyl, butylthlomethyl. methytthioelhyl, ethylthioethyl. etc.), amino-C^.g alkyi groups (preferably, amino-Cv4 alkyi groups), 
for example, aminomethyl. 2-aminoethyl, 2-aminopropyl. 3-aminopropyl, 2-anninobutyl, 3-aminobutyl and 4-aminobutyl 
groups. acylamino-Ci.6 alkyi groups (e.g. C^.y acylamino-Ci.4 alkyi groups, for example, formylaminomethyl. 
acetylaminomethyl, propionylaminomethyl. butyrylaminoethyl, benzoylaminom ethyl, etc.), etc. And, again, the "option- 
ally-substituted alkyi group" preferably includes mono-Ci.4 alkylamino-C^.g alkyi groups, for example, mono-Ci.3 
alkylamino-Ci.4 alkyi groups, etc., such as methylaminomethyl, ethylaminomethyl, 2-(N-methylamino)ethyl, 2-(N-ethyl- 
amino) ethyl, 2-(N-methylamino)propyl, 3-(N-methylamino)propyl, 3-(N-methylamino)butyl and 4-(N-methylamino) butyl 
groups. 03.^0 cycloalkylamino-Ci.g alkyi groups (e.g. C3.10 cycloalkylamino-Ci.4 alkyi groups, for example, cyctopro- 
pylaminomethyl, cyclobutylaminomethyl, cyclohexylaminomethyl, cyclopropytaminomethyl, cyclobutyfaminomethyl, 
cyclohexylaminomethyl, phenylaminom ethyl, etc.), optionally having 1 to 3 hetero atoms selected from nitrogen, oxygen 
and sulfur atoms 5-membered or 6-membered non-aromatic cycloamino-Ci.g alkyi groups (e.g. 5-membered or 6- 
membered non-aromatic cycloamino-Ct.4 alkyi groups, for example, piperidinomethyl, 4-methylpiperidinomethyl. mor- 
pholinomethyl. thiomorpholinomethyl, piperadinyl methyl, 4-methylpiperadinylmethyl. piperidinoethyl, morpholinoethyl, 
piperadinyl ethyl; 5-membered or 6-membered aromatic cycloamino-C^.4 alkyi groups, for example, pyridylmethyl. pyri- 
midinylmethyl. Imidazolylmethyl, pyridylethyl, etc.), C^.g alkylsulfonylamino-Ci.6 alkyi groups (e.g. Cvg aikylsulfo- 
nylamino-Ci.4 alkyi groups, for example, methylsuKonylaminomethyl, ethylsulfbnylaminomethyl. methylsulfonyla- 
minobutyl, ethylsulfonylaminoethyl. etc.). Ci.g alkyl-carbonyloxy-Ci.6 alkyi groups (e,g. C1.4 alkyl-cafbonyloxy-Ci.4 alkyi 
groups, for example, methylcarbonyloxymethyl, ethylcarbonyloxymethyl, butylcarbonyloxymethyl, methylcarbonyloxye- 
thyl, ethylcarbonyloxyethyl, etc.), etc. 

The "optionally halogenated alkoxy groip" includes, for example, C^.g alkoxy groips or Ci.g alkoxy groups substi- 
tuted by from 1 to 5 or so halogen atoms, etc. Such alkoxy groups or halogenated alkoxy groups include, for example, 
methoxy, f luoromethoxy, difluorometiioxy, trif luoromethoxy, trichloromethoxy, ethcxy, 2,2.2-trif luoroethoxy. 2.2,2-trichlo- 
roethoxy, pentaf luoroethoxy, propoxy, isopropoxy, butoxy, 4.4.4-trifluorobutoxy. isobutoxy. sec-butoxy. pentoxy and hex- 
yloxy groi45s. etc. Preferably, the "optionally-halogenated alkoxy group" includes C1.4 alkoxy groups or C1.4 alkoxy 
group substituted by from 1 to 3 or so halogen atoms, for example, methoxy, dif luoromethoxy, trif luoromethoxy, ethoxy, 
2, 2, 2-trif luoroethoxy, propoxy. isopropoxy, butoxy, 4,4.4-trifluorobutoxy. isobutoxy and sec-butoxy groups, etc. 

The "optionally halogenated alkylthio group" includes, for example, C^.g alkylthio groups, and C-t.e alkylthio groips 
having from 1 to 5 or so halogen atoms, etc. Such alkylthio groups and halogenated alkylthio groups include, for exam- 
ple, methylthio, difluoromethylthio, trifluoromethylthio, ethy'thio, propylthio. isopropylthio, butylthio, 4.4,4-trifluor- 
obutylthio, pentylthio and hexylthio groups, etc. Preferably, the "optionally halogenated alkylthio group" includes Ci.4 
alkylthio groups, or C1.4 alkylthio groups substituted by from 1 to 3 or so halogen atoms, for example, methylthio, dif- 
luoromethyltiiio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, butylthio and 4,4,4-b'if luorobutylthio groups, etc. 

The "cycloalkyl group" includes C3.10 cycloalkyi groups (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and 
cyclooctyl groups, etc.); the "aryl group" includes Cg.io aryl groups (e.g., phenyl group, etc.); the "acylamino group" 
includes, for example, C^.y acylamino groups (e.g., formylamino, acetylamino, propionylamino, butyrylamino and ben- 
zoylamino groups, etc.), etc. The "acyloxy group" includes, for example. C1.3 acyloxy groups (e.g., formyloxy, acetoxy 
and propionyloxy groups, etc.), etc. The "mono- or di-alkylamino group" includes, for example, mono- or di-Cv4 
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alkylamino groups (e.g., methylamino, ethylamino, propylamino. dimethylamino and diethylamino groups, etc.), etc. The 
"cyclic amino group" includes, for example, 5-membered to 9-membered cyclic amino groups optionally having from 1 
to 3 hetero atoms, such as oxygen atom, suHur atom, etc., in addition to nitrogen atom (e.g., pyrrolidino, piperidino, mor- 
pholino and thiomorpholino groups, etc.)* etc. The "alkytcartonylamino group" includes, for example, C1.4 alkyl-carbo- 
nylamino groups (e.g., acetylamino, propionylamino and butyrylamino groups, etc.); the "alkylsulfonylamino group" 
includes, for example, C1.4 alkylsulfonylamino groups (e.g., methylsutfonylamino and ethylsulfonylamino groups, etc.): 
the "alkoxycarbonyl group" includes, for example, C^.^ alkoxy-carbonyl groups (e.g., methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl and butoxycarbonyl groups, etc.); the "alkylcarbonyl group" includes, for example, C^,e alkyl-carbonyl 
groups (e.g., methylcarbonyl, ethylcarbonyl and propylcarbonyl groups, etc.); the "mono- or di-alkylcarbamoyi group" 
includes for example, mono- or di-C-).4 alkylcarbamoyi groups (e.g., methylcaibamoyi, ethylcarbamoyi, dimethylcar- 
bamoyl and diethylcarbamoyi groups, etc.); the "alkylsulfonyl group" includes, for example, C-i.e alkylsulfonyl groups 
(e.g., methylsulfbnyl. ethylsuKonyl and propylsulfonyl groups, etc.). etc. 

Regarding "R ing A and Ring B": 

in the above-mentioned formulae (I) and (la). Ring A and Ring B represent, independently, an optionally substituted 
honrxxjyclic or heterocyclic ring, and at least one of these is an optionally substituted heterocyclic ring. 

The "homocyclic or heterocyclic ring" includes, for example, (i) an aromatic heterocyclic ring or non-aromatic hete- 
rocyclic ring having the same one or different hetero atoms selected from nitrogen, sulfur and oxygen atoms, preferably 
from 1 to 3 such hetero atoms, in addition to carbon atoms, or (ii) a cyclic hydrocarbon ring (homocyclic ring) comprising 
carlx)n atoms, etc. 

The "aromatic heterocyclic ring" includes, for example, 5-membered or 6-membered aromatic heterocyclic rings 
having from 1 to 3 hetero atoms selected from nitrogen, oxygen and sulfur atoms, in addition to cart>on atoms (e.g., pyri- 
dine, pyrazine, pyrimidine, pyridazine, pyn-ole. imidazole, pyrazole, triazde. thiophene. furan, thiazole. isothiazole, oxa- 
zole and isoxazole rings, etc.), etc. Preferably, the aromatic heterocyclic ring includes, for example, pyridine, pyrazine 
and thiophene rings, etc., as well as pyrrole and thiazole rings, etc. Especially preferred are (i) 6-membered, nitrogen- 
containing heterocyclic rings having one or two nitrogen atoms in addition to carbon atoms (e.g., pyridine arxJ pyrazine 
rings, etc.) or (ii) 5-membered aromatic heterocyclic rings having one sutfur atom in addition to carbon atoms (e.g., thi- 
ophene ring, etc.), etc. 

The "non-aromatic heterocyclic ring" includes, for example, 5-membered to 9-membered, non-aromatic heterocy- 
clic rings, preferably 5-membered or 6-membered, non-aromatic heterocyclic rings, having from 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur atoms in addition to carbon atoms, etc. 

For example. Ring A includes tetrahydropyridine, dihydropyridine, tetrahydropyrazine, tetrahydropyrimidine, tet- 
rahydropyridazine, dihydropyran, dihydropyn'ole, dihydroimidazole. dihydropyrazole. dihydrothiophene. dihydrofuran, 
dihydrothiazole, dihydroisothiazole, dihydroxazole and dihydroisoxazole rings, etc.; and Ring A includes, in addition to 
these rings, piperidine, piperazine, hexahydropyrimidine, hexahydropyrtdazine. telrahydropyran, morpholine, pyrrolid- 
ine, imidazolidine, pyrazolidine, tetrahydrothiophene, tetrahydrofuran, tetrahydrothiazole, tetrahydroisotiiiazole. tetrahy- 
droxazote and tetrahydroisoxazole rings, etc. Preferably, Ring A includes, for example, 6-membered. non-aromatic 
heterocyclic rings having one or two nitrogen atoms in addition to carbon atoms (e.g., tetrahydropyridine. tetrahydropy- 
rimidine and tetrahydropyridazine rings, etc.), etc., and is especially preferably a tetrahydropyridine ring, etc. Preferably, 
Ring B includes, for example, 6-membered, non-aromatic heterocyclic rings having one or 2 nitrogen atoms in addition 
to carbon atoms (e.g., piperidine and piperazine rings, etc.), etc., and is especially preferably a piperazine ring, etc. 

The "cyclic hydrocarbon ring (homocyclic ring)" includes, for example. 3-memberedto 10-membered (for example, 
S-membered to 9-membered) cyclic hydrocarbon rings, preferably 5-membered or 6-membered cyclic hydrocartx)n 
rings, etc. For example. Ring A includes benzene, C3.10 cycloalkenes (e.g.. cyclobutene. cyclopentene. cyclohexene, 
cycloheptene. cyclooctene. etc.). etc. The cycfoalkenes are preferably C5.6 cycloalkenes (e.g.. cyclopentene. cyclohex- 
ene, etc.). etc. Ring B includes, in addition to these, C3.10 cycloalkanes (e.g., cyclobutane, cyclopentane. cyclohexane, 
cycloheptane, cyclooctane, etc.). etc. The cycloalkanes are preferably C5-6 cycloalkanes (e.g., cyclohexane, cyclopen- 
tane. etc.). etc. Preferably, Ring A includes, for example. 6-membered homocyclic rings such as benzene and cyclohex- 
ene rings, etc. Especially prefered are a benzene ring, etc. Ring B preferably includes, for example, 6-membered 
homocyclic rings such as benzene and cyclohexane rings, etc. Especially prefen^ed is a benzene ring. 

At least one of Ring A and Ring B is an optionally-substituted heterocyclic ring. Botii of Ring A and Ring B may be 
optionally substituted heterocyclic rings. Preferably, one of Ring A and Ring B is 1) an optionally substituted aromatic 
ring and tiie other is 2) an optionally substituted aromatic heterocyclic ring. 

The above-mentioned 1) "aromatic ring" includes, for example, (i) the above-mentioned "aromatic heterocyclic 
rings", namely, optionally substituted. 5-membered or 6-membered, aromatic heterocyclic rings having the same one 
or different two hetero atoms selected from nitrogen, sulfur and oxygen atoms, preferably from 1 to 3 such hetero 
atoms, in addition to carbon atoms (e.g., pyridine, pyrazine, pyrimidine. pyridazine. pyrrole, imidazole, pyrazole, ti-iazole, 
thiophene, furan, thiazole. isothiazole, oxazole and isoxazole rings, etc.), or (ii) optionally substituted benzene rings. 
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For the substituents for the above-mentioned 1) "optionally substituted aromatic ring", for example, referred to are 
the same substituents as those for Ring A and Ring B which are mentioned hereinunder. The "aromatic heterocyclic 
ring" of the above-mentioned 2) "optionally substituted aromatic heterocyclic ring" includes, for example, the same aro- 
matic heterocyclic rings as those in the above-mentioned "5-membered or 6-membered. aromatic heterocyclic ring". 

5 For the substituents for the above-mentioned 2) "optionally substituted aromatic heterocyclic ring", for example, referred 
to are the same substituents as those for Ring A and Ring B which are mentioned hereinunder. The "5-membered or 6- 
membered, aromatic heterocyclic ring" preferably includes the same heterocyclic rings as those referred to hereinabove 
for the foregoing "aromatic heterocyclic ring". 

More preferably, one of Ring A and Ring 8 is an optionally substituted aromatic heterocyclic ring (e.g., a 5-mem- 

10 bered or 6-membered aromatic heterocyclic ring) and the other is an optionally substituted benzene ring. 

The substituents for the optionally substituted "homocydic or heterocyclic ring", "aromatic heterocyclic ring", "non- 
aromatic heterocyclic ring", "cyclic hydrocartjon ring", "aromatic ring" and "benzene ring" to be represented by Ring A 
and Ring B include, for example, a halogen atom, an optionally substituted alkyi group, an optionally halogenated alkoxy 
group, an optionally halogenated alkytthio groip, an aryl group, an acylamino group, an acyloxy group, a hydroxyl 

IS group, a nitro group, a cyano group, an amino group, a mono-or di-alkylamino group, a cyclic amino group (e.g., a cyclic 
amino group optionally having hetero atom selected from oxygen atom, sulfur atom, etc., in addition to nitrogen atom), 
an alkylcarbonylamino group, an alkylsulfonylamino group, an alkoxycarbonyl group, a carboxyl group, an alkylcarbonyl 
group, a carbamoyl group, a mono- or di-alkytcarbamoyi group, an aikylsulfonyl group, an oxo group, etc. 

The "halogen atom", which Ring A and Ring B may have, Includes, for example, fluorine, chlorine, bromine and 

20 iodine atoms. Preferably, the halogen atom includes, for example, fluorine, chlorine and bromine atoms (especially, flu- 
orine and chlorine atoms, etc.). 

The "optionally substituted alky! group", which Ring A and Ring B may have, includes, for example, Ci.6 alM 
groups (ag., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl groups, etc.) optionally having from 
1 to 5 substituents selected from a hydroxyl group, an amino group, a carboxyl group, a nitro group, a mono- or di-Ci.6 

25 alkylamino group (e.g., methylamino. ethylamino. dimethylamino artd diethylamino groups, etc.). a alkyl-cari^ony- 
loxy group (e.g., acetoxy and ethylcarbonyloxy groups, etc.) and a halogen atom (e.g., fluorine, chlorine and bromine 
atoms, etc.), etc. Especially prefen^ed are optionally-halogenated alkyI groups, for example, C^.g alkyI groips, and C^. 
5 alkyl groups substituted by from 1 to 4 or so halogen atoms, etc. Such alkyI groups and halogenated alkyI groips 
include, for example, methyl, chloromethyl, fluoromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bro- 

30 moethyl, 2,2,2-trichIoroethyl. 2,2,2-trifluoroethyl, pentafluoroethyl, propyl, 3,3,3-trifluoropropyl, isopropyl, 1-(trifluorome- 
thyl)ethyl, butyl. 4,4,4-trrfluorobutyl, isobutyl. sec-butyl, tert-butyl, pentyl. isopentyl, neopentyl, 5,5,5-trifluoropentyl, 4- 
trifluoromethylbutyl, hexyl, 6,6,6-trrfluorohexyl and S-trifluoromethylpentyl groups, etc. 

More preferably, the "optionally substituted alkyl group" includes optionally halogenated C-^.^ alkyl groups, for 
exanrple, 0^4 alkyl groups and Ct.4 alkyl groi^^s substituted by from 1 to 3 or so halogen atoms, etc.. such as methyl, 

35 chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 
propyl, 3.3,3-trifluoropropyl, isoprq>yl. 2-trifluoromethyIethyl, butyl, 4.4,4-trrfluorobutyl, isobutyl, sec-butyl and tert-butyl 
groups, etc. 

The "optionally halogenated alkoxy group", which Ring A and Ring B may have, includes, for example, C^.g alkoxy 
groups or C^.g alkoxy groups substituted by from 1 to 5 or so halogen atoms such as those mentioned hereinabove, etc. 

40 Such alkoxy groups or halogenated alkoxy groups Include, for example, methoxy, difluoromethoxy, trifluoromethoxy, 
trichloromethoxy, ethoxy, 2,2,2-trifluoroethoxy, 2,2,2-trichloroethoxy, pentafluoroethoxy, propoxy, isopropoxy, butoxy, 
4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy, pentoxy and hexyloxy groups, etc. Preferably, the "optionally halogenated 
alkoxy group" includes C1.4 alkoxy groups or C1.4 alkoxy group substituted by from 1 to 3 or so halogen atoms, for 
example, methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-trrfIuoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4- 

45 trif luorobutoxy, isobutoxy and sec-butoxy groups, etc. 

The "optionally halogenated alkylthio group", which Ring A and Ring B may have, includes, for exanrple, C1.6 
alkytthio groups, and C1.6 alkylthio groups having from 1 to 5 or so halogen atoms such as those mentioned herein- 
above, etc. Such alkylthio groups and halogenated alkylthio groups indude. for example, methylthio. difluoromethylthio, 
trrf luoromethylthio, ethylthio, propyfthio, isopropylthio, butylthio, 4,4,4-trifluorobutylthio, pentylthio and hexylthio groups. 

50 etc. Preferably, the "optionally halogenated alkylthio group" includes alkylthio groups, or C^^ alkylthio groups sub- 
stituted by from 1 to 3 or so halogen atoms, for exanple, methylthio. difluoromethylthio. trifluoromethylthio. ethylthio. 
propylthio, isopropylthio, butylthio and 4,4.4-trif luorobutylthio groups, etc. 

The aryl group as the sulDstituent includes 05.10 aryl groups (e.g., phenyl group, etc.); the acylamino group 
indudes, for example, C^.y acylamino groups (e.g., formylamino. acetylamino, propionylamino, butyrylamino and ben- 

55 zoylamino groups, etc.), etc. The acyloxy group indudes. for example. C1.3 acyloxy groups (e.g., formyloxy. acetoxy and 
propionyloxy groups, etc.), etc. The mono- or di-alkylamino group includes, for example, mono- or di-Ci.4 alkylamino 
groups (e.g.. methylamino. ethylamino, propylamine, dimethylamino and diethylamino groups, etc.), etc. The cyclic 
amino group indudes, for example, 5-membered to 9-membered cyclic amino groups optionally having from 1 to 3 het- 
ero atoms, such as oxygen atom, sulfur atom, etc., in addition to nitrogen atom (e.g., pyrrolidino, piperidino and mor- 
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pholino groups, etc.). etc. The alkylcart)onylamino group includes, for example, 0^.4 alkyl-cartonylamino groups (e.g.. 
acetylamino, propionylamino and butyrylamino groups, etc.); the alkylsulfonylamino group includes, for example, C1.4 
alkylsulfonylamino groups (e.g.. methylsulfonylamino and ethylsulfonylamino groups, etc.); the alkoxycarbonyl group 
includes, for example, C^^ alkoxycarbonyl groups (e.g.. methoxycarbonyl. ethoxycarbonyi, propoxycarbonyf and butox- 
ycarbonyl groups, etc.); the alkylcarbonyl group includes, for example, C^.e alkylcarbonyl groups (e.g., methylcarbonyl, 
ethylcarbonyl and propylcarbonyl groips. etc.); the mono- or di-alky [carbamoyl group includes, for example, mono- or 
di-Ci.4 alkytcarbamoyl groups (e.g., methylcarbamoyi, ethylcarbamoyl, dimethylcarbamoyi and diethylcaibamoyl 
groups, etc.); the alkylsulfonyl group includes, for example, Ci.g alkytsulfonyl groups (e.g.. methylsulfonyl. ethyisulfonyl 
and prcpylsulfonyl groups, etc.), etc. 

The terminology "optionally halogenated" as referred to herein means that the number of halogen atoms, if substi- 
tuted, is from 1 to 5, preferably from 1 to 3 or so. 

Prefen-ed substituents for the optionally substituted Ring A and Ring B include a halogen atom, an optionally halo- 
genated C1.4 alkyi group, an optionally halogenated C1.4 alkoxy group, an optionally halogenated Ci.4 alkylthio group, 
a C1.3 acyloxy group, a hydroxy! group, an amino group, a mono- or di-Ci.4 alkylamino group, a carboxyl group, a C1.4 
alkoxycartx)nyl group, an 0x0 group, etc. 

More prefened substituents for the optionally substituted Ring A and Ring B include a halogen atom, an optionally 
halogenated C1.4 alky! group, an optionally halogenated 0^4 alkoxy group, a hydroxyl group, an amino group, a mono- 
or di-Ci.4 alkylamino group, a C1.3 acyloxy group, an 0x0 group, etc. Especially preferred are a halogen atom, an 
optionally halogenated 0^4 alkyi group, an optionally halogenated 0^4 alkoxy group, etc. 

The substituents for Ring A and Ring B, if any, may be at any substitutable position. If the rings are substituted by 
two or more substituents. the substituents may be the same or different. The number of the substituents may be from 1 
to 4 or so, preferably from 1 to 3 or so. 

If the Ring A and/or the Ring B has nitrogen atom(s), the ring may form a quaternary salt For example, it may form 
a salt with halide ion(s) (e.g., CI". Br, r, etc.) or other anion{s) such as sulfate ion. hydroxyl ion, etc. 

Regarding "Ring A": 

Preferred homocyclic rings for Ring A are optionally substituted homocyclic rings composed of carbon atoms, for 
example, including those of a fonnula (A-l): 

a ,0: 



wherein indicates a single bond or a double bound and the same shall apply hereinunder; and A^ represents a 

halogen atom (e.g., fluorine and chlorine atoms, etc.), an optionally-halogenated C^.4 alkyi group (e.g.. methyl. Isopro- 
pyl, trifluoromethyl, trichloromethyl, ethyl, 2,2,2-trifluoroethyl and pentafluoroethyl groups, etc.), or an optionally halo- 
genated C1.4 alkoxy group (e.g., methoxy, trifluoromethoxy. trichloromethoxy. ethoxy, 2,2,2-trifluoroethoxy and 
pentafluoroethoxy groups, etc.); 
or those of a formula (A-2): 



A? 

Ex 

A2 

wherein A^ and A^ are the same or different and represent, independently, a halogen atom (e.g., fluorine and chlorine 
atoms, etc.), an optionally halogenated C1.4 alkyi group (e.g., methyl, isopropyl, trifluoromethyl, trichloromethyl. ethyl, 
2,2,2-trffluoroethyl and pentafluoroethyl groups, etc.), or an optionally halogenated 6^.4 alkoxy group (e.g.. methoxy, tri- 
fluoromethoxy, trichloromethoxy, ethoxy, 2,2,2-trrfIuroroethoxy and pentafluoroethoxy groups, etc.). 
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More preferred homocydic rings include, for example, benzene rings of a formula (A-3): 




(A-3) 



wherein and are the same or different and represent, independently, a halogen atom (e.g.. fluorine and chlorine 
atoms, etc.), or an optionally-halogenated Cv4 alkyi group (e.g., methyl, trrfluoromethyl, trichloromethyl, ethyl. 2,2,2-tri- 
fluoroethyl, pentafluoroethyl and isopropyl groups, etc.). 

Also prefenred are optionally substituted benzene rings of a formula (A-4): 



wherein the symbols have the same meanings as above. 

Of the homocydic rings of the above-mentioned formulae, especially preferred are those as substituted by the fol- 
lowing substituent(s): 

(1) Homocydic rings where A^ is a halogen atom (e.g., fluorine and chlorine atoms, etc.), or an optionally-substi- 
tuted alkyI group (e.g.. methyl, trifluoromethyl, ethyl and isopropyl groups, etc.). 

(2) Homocydic rings where fi? and A^ are the same or different and represent, independently an optionally-halo- 
genated 0^.4 alkyI group (e.g., methyl, trifluoromethyl, ethyl and isopropyl groups, etc.), or an optionally-halogen- 
ated 0^4 alkoxy group (e.g.. methoxy, trrfluoromethoxy and ethoxy groups, etc.). 

(3) Homocydic rings where A^ and A^ are the same or different and represent, independently, a 0^4 alkyI group 
(e.g., methyl, ethyl and isopropyl groups, etc.). 

(4) Homocydic rings where A^ is a halogen atom (e.g., fluorine and chlorine atoms, etc.). 

(5) Homocydic rings where fi? and A^ are the same or different and represent, independently, a C1.4 altoxy group 
(e.g., methoxy and ethoxy groups, etc.). 

Preferred aromatic heterocyclic or non-aromatic heterocyclic rings for Ring A are 5-membered or 6-membered, 
aromatic heterocyclic or non-aromatic heterocyclic rings induding, for example, pyridine, pyrazine, thiophene, tetrahy- 
dropyridine, pyrrole and thiazole rings, etc. Concretely, for example, preferred are heterocyclic rings of a formula (A-5): 



especially. 




(A-4) 
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10 



15 



a.cca.gc.oc.oc. 



(A-5) 



As preferred examples of optionally substituted aromatic or non-aromatic heterocyclic rings for Ring A. mentioned 
are pyridine, pyrazine, thiophene, tetrahydropyrtdine, pyrrole and thiazole rings, etc. optionally having one or two sub- 
20 stituents selected from an oxo group, an optionally substituted alkyi group (this has the same meaning as the substitu- 
ent for the optionally sut>stituted Ring A and Ring B). a C6.^o group (e.g.. phenyl group, etc.) and a halogen atom 
(e.g., fluorine, chlorine and bromine atoms, etc.). Concretely, for example, preferred are aromatic or non-aromatic het- 
erocyclic rings of a formula (A-6): 



30 



35 



40 



46 



50 



55 



21 



EP0 733 632 A1 



10 



15 



20 



25 



30 



35 



55 





(V) = 

(Viil) J-^ ^ j^^X 



(Vi) D^- 



(A-6) 



40 wherein represents a hydrogen atom, a halogen atom (e.g.. fluorine, chlorine and bromine atonns, etc.); repre- 
sents a alkyt group (e.g., methyl, ethyl, propyl and isopropyl groups, etc.); the compounds having the partial struc- 
ture of (ii) form quaternary ammonium salts along with a halide ion (e.g., CI", Br', I', etc.), a sulfate ion, a hydroxyl ion or 
the like; G represents a hydrogen atom or a 0^4 alkyl group (e.g., methyl, ethyl, propyl and isopropyl groups, etc.); J 
represents a hydrogen atom, a C1.4 alkyl group (e.g., methyl, ethyl, propyl and isopropyl groups, etc.) or a Ce-io aryi 

45 group (e.g., phenyl group, etc.). More preferably. Ring A is a pyridine ring which may be substituted by 1 to 3 substitu- 
ents selected from a halogen atom or 0^.4 alkyl group. 

Ring A is preferably a 5-membered or a 6-membered, nitrogen-containing heterocyclic ring, for example, (i) a 6- 
membered. aromatic, nitrogen-containing heterocyclic ring having one or two nitrogen atoms in addition to carbon 
atoms (e.g., pyridine and pyrazine rings, etc.), (ii) a 6-membered, non-aromatic heterocyclic ring having one or two 

so nitrogen atoms in addition to carbon atoms (e.g.. tetrahydropyridine, tetrahydropyrimidine and tetrahydropyridazine 
rings, etc.), or the like. Especially preferably, Ring A is an aromatic, nitrogen-containing heterocyclic ring, particularly, a 
pyridine ring or the tike. 



Regarding "Ring B": 

Preferred homocycllc rings for Ring B are optionally substituted homocyclic rings composed or carbon atoms, for 
example, including those of a formula (B-1): 
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5 




(B-l) 



wherein B' represents a halogen atom, an optionally halogenated C-1,4 alkyi group or an optionally halogenated C1.4 
alkoxy group; 
10 those of a formula (B-2) : 



15 




(B-2) 



B2 B3 

wherein and are the same or different and represent, independently, a halogen atom, an optionally halogenated 
20 alkyI group or an optionally halogenated 0^.4 alkoxy group; and those of a formula (B-3): 



B4-k,^B6 (B-3) 

B5 

wherein B*, B^ and B® are the same or different and represent, independerrtly, a halogen atom, an optionally halogen- 
30 ated C1.4 alkyI group or an optionally halogenated C1.4 alkoxy group. 
More preferred are homocyclic rings of a formula (B-4): 



35 




B8 B9 (B-4) 

40 

wherein B^, B^ and are the same or different and represent, independently, a halogen atom, an optionally halogen- 
ated 0^.4 alkyI group or an optionally halogenated C1.4 alkoxy group. 
Even more preferred are homocyclic rings of a formula (B-5): 

46 




(B-5) 



BIO 



so 



wherein B"*^ represents, a halogen atom, an optionally halogenated 0^4 alkyI group or an optionally halogenated C1.4 
alkoxy group. 

55 In the above-mentioned formulae, the halogen atom for any of B"* to B"'° includes, for example, fluorine, chlorine 
and bromine atoms, etc.; the optionally-halogenated 0^.4 alkyI group includes, for example, methyl, trifluoromethyl, 
trichloromethyl. ethyl, 2.2,2-trrfluoroethyl, 2,2,2-trichloroethyl. 1.1.2,2-tetrafluoroelhyl, pentafluoroethyl, propyl, 2.2,3,3- 
tetrafluoropropyl and isopropyl groups, etc.; and the optionally-halogenated C1.4 alkoxy group includes, for example, 
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methoxy, trifluoromethoxy. trichloromethoxy. ethoxy, 2.2,2-trifIuoroethoxy. 2,2.2-trichloroethoxy, 1,1,2,2-tetrafluor- 
oethoxy, pentalluoroethoxy, propoxy, 2,2,3,3-tetrafluoropropoxy and isopropoxy groups, etc. 

Ring B is also preferably an optionally substituted benzene ring, which includes, for example, benzene rings of a 
formula (B-6): 




More preferred are benzene rings of a formula (B-7): 




{B-7) 



B8 B9 



Especially preferred are benzene rings of a formula (B-8): 




(B-8) 



BIO 



In these formulae, the symbols have the same meanings as above. 

Of the substltuents in the above-mentioned formulae, for example, espedally preferred are the following: 

(1) B\ B^, B^. B^, and B® are the same or different and represent, independently, a halogen atom (e.g., fluorine 
and chlorine atoms, etc.) or an optionally halogenated Ct.4 alky! group (e.g.. methyl, trifluoromethyl, ethyl and Iso- 
propyl groups, etc.). 

(2) B"" , B^, B^, B^ B^ and B® are the same or different and represent, independently, an optionally-halogenated C^. 
4 alkoxy group (e.g., methoxy, trifluoromethoxy and ethoxy groups, etc.). 

(3) B^, B^ and B^ represent halogen atoms (e.g., fluorine and chlorine atoms, etc.). 

(4) B''*' represents a fluorine atom. 

(5) B''*' represents a alkyi group (e.g., methyl group, etc.). 

More preferred optionally substituted benzene rings are phenyl groups of a formula (B-9): 

F CH3 



As preferred examples of aromatic heterocyclic rings or non-aromatic heterocyclic rings for Ring B, mentioned are 
5-membered or 6-membered aromatic heterocyclic rings or non-aromatic heterocyclic rings such as pyridine, thiophene 
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and piperidine rings, etc. These rings may optionally be substituted by substituents such as those mentioned herein- 
above as preferred substituents for Ring A. 

Where Ring B is an aromatic heterocyclic ring or a non -aromatic heterocyclic ring, it especially preferably includes, 
for example, heterocyclic rings of a formula (B-10): 



Combination of Ring A and Ring B: 

Where one or both of Ring A and Ring B Is/are heterocyclic ring(s), the ring(s) is/are also preferably unsubstituted 
one(s). 

Prefered combinations of Ring A and Ring B (1) are as follows: 

(1) One of Ring A and Ring B is a S-membered or 6-membered heterocyclic ring having one or two hetero atoms 
selected from nitrogen and sulfur atoms in addition to carbon atoms (e.g., pyridine, pyrazine, thiophene, tetrahydro- 
pyridine, piperidine and piperazine rings, etc.) which nnay be optionally substituted by C1.4 alkyi group(s) (e.g.. 
methyl, ethyl and isopropyl groups, etc.). 

One of Ring A and Ring B is a benzene ring optionally substituted by from 1 to 3 substituents selected from a 
halogen atom (e.g., fluorine, chlorine and bromine atoms, eftc), an optionally halogenated 0^4 alkyI group (e.g., 
methyl, trifluoromeihyl, trichloromethyl. ethyl, 2,2,2-trifluoroethyl. pentafluoroethyl, 2.2,2-trichloroethyl, propyl and 
isopropyl groups, etc.) and an optionally halogenated 0^.4 alkoxy group (e.g., methoxy, trifluoromethoxy, trichlo- 
romethoxy, ethoxy, 2,2.2-trlfluoroethoxy, pentafluoroethoxy, 2,2,2-trichloroethoxy, propoxy and isopropoxy groups, 
etc.). 

More preferred combinations of Ring A and Ring B (2) are as follows: 

(2) One of Ring A and Ring B is a S-meniaered or 6-membered aromatic heterocyclic ring having one or two hetero 
atoms selected from nitrogen and sulfur atoms in addition to carbon atoms (e.g., pyridine, pyrazine and thiophene 
rings, etc.). 

One of Ring A and Ring B is a benzene ring optionally substituted by from 1 to 3 sut^ituents selected from a hal- 
ogen atom (e.g., fluorine, chlorine and bromine atoms, etc.), an optionally halogenated 0^.4 atkyi group (e.g., methyl, 
trifluoromethyl, trichloromethyl, ethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 2,2,2-trichloroethyl, propyl and isopropyl 
groups, etc.) and an optionally halogenated alkoxy group (e.g., methoxy, trifluoromethoxy, trichloromethoxy, ethoxy, 
2,2,2-trifluoroethoxy, pentafluoroethoxy, 2.2.2-trichloroethoxy, propoxy and isopropoxy groups, etc.). 

Especially preferably. Ring A is an optionally substituted aromatic heterocyclic ring such as that mentioned above 
(e.g., an optionally substituted, 5-membered or 6-membered aromatic heterocyclic ring, especially pyridine ring, etc.) 
while Ring B Is an optionally substituted benzene ring. 

Reaardino "Ring C: 

In the above-mentioned formulae (I) and (la). Ring C represents an optionally substituted homocyclic ring or an option- 
ally substituted heterocyclic ring. The homocyclic ring or the heterocyclic ring may have from 1 to 5 or so, preferably 
from 1 to 3 or so substituents, which may be the same or different. The substituents may be positioned at any position 
of the homocyclic or heterocyclic ring. 

The homocyclic ring includes "cyclic hydrocarfewn (homocyclic) rings" such as those as refen'ed to hereinabove for 
"Ring A and Ring B", for example, from 3-membered to 10-membered cyclic hydrocaiton rings, preferably 5-membered 
or 6-membered cyclic hydrocarbon rings, such as benzene, C^^o cycloalkenes (e.g., cyclobutene, cyclopentene, 
cyclohexene, cyclcheptene. cydooctene, etc.), 63.^0 cycloalkanes (e.g., cydobutane, cyclopentane, cyclohexane, 
cycloheptane, cyclooctane. etc.), etc. Of these, prefenred are 6-mennbered homocyclic rings, such as benzene, 
cyclohexene and cyclohexane rings, etc. Especially preferred is benzene ring. 

The substituents for the above-mentioned benzene ring and other homocyclic rings include, for example, a halogen 
atom (e.g., fluorine, chlorine, bromine and iodine atoms), an optionally-halogenated C^.^o ^'M group (e.g., methyl, 
chloromethyl, difluoromethyl trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, perfluoroethyl, 
propyl, isopropyl, 3,3,3-trifIuoropropyl. Ixjtyl, isobutyl, t-butyl. perfluorobutyl, p©ityl, hexyl, octyl and decyt groups, etc.), 




or 




(B-IO) 
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an amino-substituted C1.4 alkyi group (e.g.. aminomethyl and 2-aminoethyl groups, etc.), a mono- or di-Ci.4 alkylamino- 
substituted C1.4 alkyI group (e.g., methylaminomethyl, dimethy!aminomethyi, 2-aminoethyl and 2-dimethylaminoethyl 
groups, etc.), a carboxyl-substituted C1.4 alkyl group (e.g., carboxymethyl and carboxyethyl groups, etc.), a C^.4 alkoxy- 
carbonyl-substituted C1.4 alkyi group (e.g., methoxycarbonylethyl and ethoxycarbonylethyl groups, etc.). a hydroxyl- 
substituted C1.4 alkyl group (e.g., hydroxymethyl and hydroxyethyl groups, etc.), a C1.4 alkoxy-carbonyl-substituted Ci. 
4 alkyl group (e.g.. methoxymethyl. ethoxyethyl and ethoxyethyl groups, etc.), a C3.10 cycloalkyi group (e.g., cyclopropyl, 
cyclobutyl. cyclopentyl, cyclohexyl. cycloheptyl and cyclooclyl groups, etc.). a nrtro group, a cyano group, a hydroxy! 
group, an optionally-halogenated C^.^o e'koxy group (e.g., methoxy, difluoromethoxy, trichloromethoxy, trifluorometh- 
oxy, ethoxy, 2,2,2-trifluoroelhoxy, perfluoroethoxy, propoxy, isopropoxy. butoxy. Isobutoxy, t-butoxy, perfluorobutoxy, 
pentyloxy. hexyloxy, octyloxy and decyloxy groups, etc.), an optionally-halogenated C1.4 alkyfthio group (e.g., methyl- 
thio, difluoromethylthio, trifluoromethyhhio, ethylthio, propylthio, isopropylthio and butylthio groups, etc.), an amino 
group, a mono- or di-Ci.4 alkylamino group (e.g., methylamino, ethylamino, propylamino, dimethylamino and diethyl- 
amino groups, etc.). a cyclic amino group (e.g., a 5-membered to 9-membered cyclic amino group optionally having 
from 1 to 3 hetero atoms such as oxygen and sulfur atoms, etc., in addition to nitrogen atoms, concretely for exanrple, 
pyrrolidino, piperidino and morpholino groups, etc.), a C^.4 alkyi -carbonylamino group (e.g.. acetylamino, proplo- 
nyiamino and butyryiamino groups, etc.), an aminocarbonyioxy grotp, a mono- or di-Ci.4 alkylaminocarbonyloxy group 
(e.g., methylaminocarbonyioxy, ethylaminocarbonyloxy, dimethylaminocarbonyloxy and diethyl aminocarbonyioxy 
groups, etc.), a C1.4 alkylsulfonylamino group (e.g., methylsulfonylamino, ethyisulfonylamino and propylsutfonylamino 
groups, etc.), a C1.4 alkoxy-carbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyt 
and isobutoxycarbonyl groups, etc.), an aralkyloxycarbonyl group (e.g., benzyloxycarbonyl group, etc.), a carboxyl 
group, a C^.g alkyl-carbonyl group (e.g., methylcarbonyl. ethylcarbonyl and butylcart)onyl groups, etc.). a C3.6 
cycloalkyl-carbonyl group (e.g., cyclohexylcarbonyl group, etc.), a carbamoyl group, a mono- or di-Ci.4 alkylcarbamoyl 
group (e.g., methyl carbamoyl, ethylcarbamoyi, propylcarbamoyi, butylcarbamoyi, diethylcarbamoyi and dibutylcar- 
bamoyl groups, etc.), a C^.q alkylsulfonyl group (e.g., methylsutfonyl, ethylsulfonyl and propylsulfonyl groups, etc.), etc. 

The homocyclic Ring C may optionally be substituted, for example, by one 5-membered or 6-membered. aromatic 
monocyclic heterocyclic group (e.g.. furyl. thienyl. oxazolyl, isoxazolyl. thiazolyl. isothiazolyl. imidazolyl. pyrazolyt, 1 ,2,3- 
oxacfiazolyl, 1 ,2,4-oxadiazolyl, 1 .3,4-oxadiazolyl, furazanyl, 1 ,2.3-thiadiazolyl. 1 ,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 
1.2.3-triazolyl, 1,2,4-triazolyl, tetrazolyl. pyridyl. pyridazinyl, pyrlmidinyi, pyrazinyl and triazinyl groups, etc.), etc., and 
the aromatic monocyclic heterocyclic group may optionally be substituted by from 1 to 3 or so optionally hatogenated 
C1.4 alkyl goups (e.g., methyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl. ethyl and isopropyl groups, 
etc.), etc. 

As preferred substituents for the homocyclic Ring C (e.g., benzene ring, etc.), for example, mentioned are a halo- 
gen atom (e.g.. fluorine, chlorine and bromine atoms, etc.), an optionally halogenated C^.g alkyl group (e.g., methyl, 
chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl. 2-bromoethyl, 2,2.2-trifluoroethyl, perfluoroelhyl. 
propyl, isopropyl, 3,3,3-trifluoropropyl, butyl, s-butyl, t-butyl and perfluorobutyl groups, etc.), a nitro group, a hydroxyl 
group, an optionally halogenated C1.6 alkoxy group (e.g.. methoxy, difluoromethoxy. trifluoromethoxy. ethoxy, 2.2.2-trif- 
luoroethoxy, perfluoroethoxy, propoxy, isopropoxy, 3,3,3-trifluoropropoxy and butoxy groups, etc.), an amino group, a 
mono- or di-Ci.4 alkylamino-substituted C^^ alkyl group (e.g., methylaminomethyl, dimethylaminomethyl, 2-methylami- 
noethyl and 2-dimethylaminoethyI groups, etc.), a mono- or di-Ci.4 alWamino group (e.g., methylamino. ethylamino. 
dimethylamino and diethylamino groups, etc.), a C1.4 alkoxy-carbonyl group (e.g., methoxycarbonyl and ethoxycarbonyl 
groups, etc.). a cartx>xyl group, a carbamoyl group, etc. 

More prefen'ed are a halogen atom (e.g., fluorine, chlorine and bromine atoms, etc.), an optionally halogenated C-i. 
4 alkyl group (e.g., methyl, chloromethyl. difluoromethyl, trichloromethyl, trifluoromethyl, ethyl. 2-bromoethyl. 2,2,2- 
trichloroethyl, 2.2.2-trifluoroethyl. perfluoroethyl. propyl, isopropyl and t-butyl groups, etc.), an optionally halogenated 
C1.4 alkoxy group (e.g., methoxy. trifluoromethoxy, ethoxy, 2.2.2-trichloroethoxy. 2.2,2-trifIuoroethoxy. perfluoroethoxy 
and propoxy groups, etc.), a di-Ci.4 alkylamino group (e.g., dimethylamino and diethylamino groups, etc.), a C1.3 acy- 
loxy group (e.g.. acetoxy group, etc.), a hydroxyl group, etc. Preferably, the number of the substituents is, for example, 
from 1 to 3 or so. 

Especially, preferred are a halogen atom (e.g., fluorine, chlorine and bromine atoms, etc.), an optionally halogen- 
ated C1.4 alkyl group (e.g., methyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 
2,2.2-trichloroethyl, 2,2,2-trifluoroethyl, perfluoroethyl, propyl, isopropyl and t-butyl groups, etc.). an optionally halogen- 
ated Cv4 alkoxy group (e.g., methoxy, trifluoromethoxy. ethoxy, 2,2,2-trichloroethoxy, 2,2,2-trifluoroethoxy, perfluor- 
oethoxy and propoxy groups, etc.) 

The "heterocyclic ring" of the "optionally substituted heterocyclic ring" includes, for example, from 5-membered to 
10-membered heterocyclic rings having from 1 to 4 hetero atoms of the same type or different two types, such as nitro- 
gen, oxygen and/or sulfur atoms, etc., in addition to carbon atoms, etc. Concretely, the heterocyclic ring includes, for 
example; 
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(1) 5-membered or 6-membered, aromatic monocyclic heterocyclic rings, such as furyl, thienyl. pyrrolyl, oxazoiyi, 
isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1 ,2.3-oxadiazolyl, 1,2,4-oxadlazolyl, 1 .3,4-oxadiazolyl, fura- 
zanyl, 1 ,2.3-thiadiazolyl. 1,2,4-thiadrazolyl, 1,3.4-thiadiazolyI, 1.2,3-triazolyl, 1,2,4-triazoIyl, tetrazolyl, pyridyl. pyri- 
dazinyl, pyrimidinyl, pyrazinyi, triazinyl, etc.; 

(2) 9-ment)ered or 10-membered, aromatic, condensed heterocyclic rings, such as benzofuranyl, isobenzofuranyl, 
benzo[blthienyl, indoliyi, isoindolyl. 1 H-indazolyt, benzimidazolyl, benzoxazolyl, 1,2-benzoisoxazolyl, benzothia- 
zolyl. 1 ,2-benzoisothiazclyl, IH-benzotriazolyl, quinolyl, isoquinolyl, dnnolinyl, quinazolinyl. quinoxallnyl, phthalazi- 
nyl, naphthyridinyl, purinyl, pteridinyl, carbazolyl, a-cartx)linyl, p-carbolinyl, g-cariaolinyl, acridiny!, phenoxazinyl, 
phenothiazinyl, phenaziny!. phenoxathinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl, pyrrolo[1,2- 
b]pyridazinyl, pyrazolo[1 .5-a]pyridyl, imidazo[1 ,2-b]pyridazinyl, imidazo[1,2-a]pyrimidinyl, 1,2,4-triazoIo[4,3-a]pyri- 
dyl, 1,2,4-trlazolo[4,3-b]pyridazinyl, etc.; 

(3) from 5-membered to 10-membered, non-aromatic heterocyclic rings, such as oxiranyi, azetidinyl, oxetanyl, thi- 
etanyl, pyrrolidinyl, tetrahydrofuryl, piperidyf, tetrahydrofuranyl, morpholinyl, thiomorpholinyl, pyrazinyi, etc. 

Of the above-mentioned heterocyclic rings (1) to (3), for example, 5-membered or 6-menfibered heterocyclic rings 
having from 1 to 3 hetero atoms, such as nitrogen, oxygen and sulfur atoms, etc., in addition to carbon atoms, are 
widely utilized. Such heterocyclic rings include, for example, furyl, thienyl, pyrrolyl, oxazoiyi, isoxazolyl, imidazolyl, pyra- 
zolyl, pyridyl, pyridaztnyl, quinolyt. isoquinolyl, thiazolyl, thiadiazoiyi, thiophenyl, etc. 

As the substituents for the optionally substituted heterocyclic rings, mentioned are substituents such as those as 
refen-ed to hereinabove for the foregoing "optionally substituted homocyclic rings'*. 

More preferably. Ring C includes optionally substituted benzene rings (especially, substituted benzene rings), for 
example, benzene rings optionally substituted by from 1 to 3 substituents selected from a halogen atom, an optionally 
halogenated C1.4 alky! group, an optionally substituted C1.4 alkoxy group, a di-Ci.4 alkylamino group, a C1.3 acyloxy 
group and a hydroxy! group (especially, benzene rings substituted by such substrtuent(s)). Concretely, the preferred 
Ring C includes, for example, optionally substituted benzene rings of a formula (C-1): 




(C-1) 



C3 



wherein C\ C^ and C^ are the same or different and represent, independentiy, a hydrogen atom, a halogen atom, an 
optionally halogenated C^^ alky! group, an optionally halogenated C1.4 alkoxy group, a mono- or di-Ci.4 alkyiamino 
group, a C^^ acyloxy group or a hydroxy! group; and 
optionally substituted benzene rings of a formula (C-2): 




(C-2) 



wherein and C^ are tiie same or different and represent, independently, a hydrogen atom, a halogen atom, an 
optionally halogenated C1.4 alkyi group or an optionally halogenated C1.4 alkoxy group. 

The halogen atom, tiie optionally halogenated C1.4 alkyI group, the optionally halogenated C1.4 alkoxy group and 
the mono- or di-Ci.4 alkylamino group to be represented by any of C\ C^, C^, C^ and C^ may be the same as the 
above-mentioned halogen atom, optionally halogenated C1.4 alkyl group, optionally halogenated C1.4 alkoxy group and 
mono- or di-Ci.4 alkylamino group, respectively. 

Even more preferably, Ring C indudes, for example, benzene rings of the above-mentioned formulae (C-1) and (C- 
2) where C^ to C^ are as follows: 

(1) C^ C^ and C^ are the same or different and represent, independently, a halogen atom, an optionally halogen- 
ated Ci.d alkyl group or an optionally halogenated C1.4 alkoxy group; 

(2) C^ . C^ and C^ are the same or different and represent, independentiy, a halogen atom or an optionally halogen- 
ated C1.4 alkyl group; 

(3) C\ C^ and C^ are the same or different and represent, independently, a halogen atom; 
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(4) C\ and are the same or different and represent, independently, an optionally halogenated C1.4 alkyi 
group; 

(5) C\ and are the same or different and represent, independently, an optionally halogenated alkoxy 
group; 

(6) C"* and are the same or different and represent, independently, a halogen atom; 

(7) and are the same or different and represent, independently, an optionally halogenated 0^.4 alkyI group; or 

(8) and are the same or different and represent, independently, an optionally halogenated C1.4 alkoxy group. 

As examples of the "optionally halogenated Ct.4 alkyI group", the "optionally halogenated 0^.4 alkoxy group" and 
the "halogen atom" in the above-mentioned embodiments (1) to (8), referred to are the same ones as those mentioned 
hereinabove. 

Further more preferably. Ring C includes, for example, benzene rings of the above-mentioned formula (C-2) where 
and are as follows: 

(a) one of and is a hydrogen atom and the other is a methoxy group; 

(b) and are both chlorine atoms; 

(c) one of and is a methoxy group and the other is an isopropyl group; 

(d) one of and is a methoxy group and the other is a 1 -methoxy- 1 -methyl ethyl group; or 

(e) 0^ and are both trif luoromethyl groups. 

Regarding "Ring Z": 

In the above-mentioned formulae, Ring Z represents an optionally-substituted nitrogen containing heterocyclic ring. 
Various sut>stituents are refenred to as substituents for Ring Z, which include, for example, an alkyI group (e.g., a linear 
or branched alkyI group having from 1 to 6 carbon atoms, preferably a linear or branched alkyI group having from 1 to 
4 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyt and tert-butyl groups, etc.). an alkenyl 
group (e.g., an alkenyl group having from 2 to 6 carbon atoms, preferably an alkenyl group having from 2 to 4 carbon 
atoms, such as ethenyt, propenyl, isopropenyl, butenyl, isobutenyl sec-butenyl groups, etc.). an alkynyl group (e.g., an 
alkynyl group having from 2 to 6 cartx)n atoms, preferably an aikynyl group having from 2 to 4 carbon atoms, such as 
ethynyl, propynyl, isopropynyl, butynyl, isobutynyl and sec-butynyl groups, etc.), a cycloalkyi group (e.g., a C3.8 
cycloalkyi group, preferably a C3.6 cycloalkyi group, such as cyclopropyl, cyclobutyl, cydopentyl and cyclohexyl groups, 
etc.]> a cycloalkyl-alkyi group (e.g., a 03.^ cycloa!kyl-Ci.4 alkyI group, such as cyclopropylmethyl, cyclopropyl ethyl and 
cyclohexylmethyl groups, etc.). an aryl group (e.g., an aryl group having from 6 to 14 carbon atoms, preferably an aryl 
group having from 6 to 10 carbon atoms, such as phenyl, 1-naphthyl, 2-naphthyl. anthryl and phenanthryl groups, etc.. 
especially, phenyl group), a nitro groip, a cyano group, a hydroxy! group, a Cf.4 alkoxy group (e.g., methoxy, ethoxy, 
propoxy, isopropoxy and txitoxy groups, etc.), a C1.4 alkylthio group (e.g.. methylthio, ethylthio and propylthio groups, 
etc.). an amino group, a mono- or di'Ci.4 alkylamino group (e.g., methylamino, ethylamino. propylamine, dimethylamino 
and diethylamino groips, etc.), a cyclic amino group (e.g., a 5-membered to 9-membered cyclic amino group optionally 
having from 1 to 3 hetero atoms, such as oxygen and sulfur atoms, etc.. in addition to nitrogen atom, concretely, for 
example, pyn'olidino, piperidino, morpholino and thiomorphdino groups, etc.), a C1.4 alkyl-carbonylamino group (e.g., 
acetylamino, propionylamino and butyrylamino groups, etc.), a C-j.4 alkylsulfbnyl amino group (e.g.. methylsulfonylamino 
and ethylsulfonylamino groups, etc.). a C1.4 alkoxy-carbonyl group (e.g., methoxycarbonyl. ethoxycarbonyl and propox- 
ycarbonyt groups, etc.), a carboxyl group, a C^.g atkyl-carbonyl group (e.g.. methylcarbonyl, ethylcarbonyl and propyl- 
carbonyl groups, etc.), a carbamoyl group, a mono- or di-C-1.4 alkylcarbamoyi group (e.g., methylcarbamoyi and 
ethylcarbamoyi groups, etc.), a 0^.6 aikylsulfonyl group (e.g., methylsulfonyl. ethylsulfonyl and propylsulfonyl groups, 
etc.), an oxo group, a thioxo group, etc. The number of the substituents is, for example, from 1 to 5 or so, preferably 1. 
2 or so, depending on the size of Ring Z. 

Ring Z may be a heterocyclic ring optionally having at least one hetero atom selected from nitrogen, oxygen and 
sulfur atoms, in addition to Y and the nitrogen atom N, and is preferably an optionally oxoated ring. 

Ring Z includes rings of a formula (Z-1): 




(Z-l) 
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wherein D and E represent groups from which Ring Z as mentioned above is formed via the nitrogen atom adjacent to 
E. 

Preferably, D and E which form Ring Z represent independently, an alky! en e group optionally having an oxo group, 
oxyalkytene group, or iminoalkylene group. The alkylene groups optionally having an oxo group to be represented by D 
and E preferably have cart)on atoms from which Ring Z is formed to be a 5-membered to 12-membered ring, preferably 
a 5-membered to 9-membered ring. The numbers of the carbon atoms that constitute the alkylene groups of D and E 
may be the same or different 

Preferably D includes, for example, C-1.7 alkylene group optionally having an 0x0 group, especially C1.5 alkylene 
group optionally having an 0x0 group C^.y oxyalkylene groups, especially C-1,5 oxyalkylene groups, C1.7 iminoalkylene 
groups, especially C1.5 iminoalkylene groups. More preferably, D includes an alkylene group of a formula •(CH2)m" 
(where m is from 1 to 7), an oxyalkylene group of a formula -©-(CHgjp (where p Is from 1 to 7), iminoalkylene group of 
a formula -NH-(CH2)q (where q is from 1 to 7. In these formula, m is preferably from 1 to 5, more preferably from 2 to 5. 

Preferably, E includes, for example, C1.3 alkylene group optionally having an 0x0 group,- more preferably an 
alkylene group optionally having an 0x0 group having one or two carbon atoms, even more preferably a methylene 
group optionally having an 0x0 group. 

The number of the 0x0 groups that are substitutabte in Ring Z is not specifically limited but may be selected from 1 
to 3 or so depending on the size of Ring Z. Where Ring Z is a 5-membered to 10-membered ring, the number of the 
substitutable 0x0 groups is 1. 2 or so. Oxo group(s) may be substituted at at least either one of D and/or E. Preferably. 
0x0 group(s) is/are substituted at E in Ring Z. 

Preferably in Ring Z, D is an alkylene group or oxyalkylene group having from 1 to 5 carbon atoms, more preferably 
from 2 to 5 carbon atoms especially, an alkylene group having from 2 to 5 carbon atoms, while E is an alkylene group 
having an 0x0 group having 1 or 2 carbon atoms, especially >C:=0. Especially preferably, Ring Z includes, for example, 
from 5-membered to 9-membered rings of a formula (Z-2): 



wherein each m and p. independently, represents an integer of from 1 to 5. 
Regarding "n": 

In tile above-mentioned formulae, n represents an integer of from 1 to 6, preferably an integer of from 1 to 3. espe- 
cially preferably 1 or 2. More preferably, n is 1. 

Reg a rding c Qmp Qvind g ( |) ^ njj ( la); 

In compounds of the above-mentioned general formulae (I) and (la), the combination of "Ring M" "-X tttttttt. Y<'', 
"R*", "R^", "Ring A", "Ring B", "Ring C", "Ring Z" and "n" is not specifically limited. These may be combined suitably to 
construct the compounds (I) and (la). Prefen'ed compounds (I) and (la) are constructed by combining tiie above-men- 
tioned preferred embodiments of "Ring M" 

TTTTTTTT. Y<", "R*", "R''", "Ring A", "Ring B". "Ring C". "Ring Z" and "n". 

Of compounds of the above-mentioned general formula (I), especially those of the above-mentioned general for- 
mula (la), preferred are (1) the following compounds or pharmaceutically-acceptable salts thereof 
Compounds of formula (I) or (la) wherein; 

one of Ring A and Ring B is a 5-membered or 6-membered heterocyclic ring having one or two hetero atoms 
selected from nitrogen and oxygen atoms, in addition to carbon atoms, while the other is a benzene ring, and the 
Rings A and B may optionally have one or two substituents selected from a halogen atom and an optionally halo- 
genated alkyi group; 

Ring C is a benzene ring optionally having from 1 to 3 substituents selected from a halogen atom, an optionally hal- 
ogenated Ci.g alkyI group (preferably, C1.4 alkyI group) and an optionally halogenated alkoxy group (prefera- 
bly, alkoxy group); 

D that constitutes Ring Z is -(CH2)m- (where m is an integer of from 1 to 7) or ■0-(CH2)p- (where p is an integer of 
from 1 to 7); 
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E that constitutes Ring Z is >C=0; 

-X rrrrrTTT. Y< iS -CO-N<; 

n is 1, 

5 or phannaceutically-acceptable salts thereof. 

The above-mentioned "5-membered or 6-nnembered heterocyclic ring" includes, for example, pyridine, pyrazine, 
pyrrole, thiophene, thiazole, tetrahydropyrazine, piperidine, etc. Concretely, Ring A includes heterocyclic rings of the 
above-mentioned formula (A-5), etc., and Ring B includes benzene rings of the above-mentioned formulae (B-7) and 
(B-8}, espedally the above-mentioned formula (B-10). etc. 

10 The above-mentioned "halogen atom" includes, for example, fluorine, chlorine and bromine atoms, etc.; the 
"optionally-halogenated C1.4 alkyi group" includes, for example, methyl, chloromethyl, difluoromethyl, trichloromethyl, 
trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trrfluoroethyl, perfluoroethyl, propyl, 3,3,3-trifluoropropyl. isopropyl, 2-trifluor- 
omethylethyl, butyl, 4,4,4-trifluorobutyl, isobutyl. sec-butyl and tert-butyl groups, etc.; the "optionally halogenated C1.6 
alkyI group" includes pentyl and hexyl groups, etc., in addition to the above-mentioned atkyi groups and halogenated 

IS alkyI groups. 

The "optionally halogenated C-|.4 alkoxy group" includes, for example, methoxy, difluoromethoxy, trifluoromethoxy, 
ethoxy, 2,2.2-trifluoroethoxy. perfluoroethoxy, propoxy, isopropoxy, butoxy. 4.4,4-trifluorobutoxy, isobutoxy, sec-butoxy 
and tert-butoxy groups, etc.; and the "optionally halogenated alkoxy group" includes pentyloxy and hexyloxy 
groups, etc., in addition to the above-mentioned alkoxy groups and halogenated alkoxy groups. 
20 Of compounds of the above-mentioned general formula (I), especially those of the above-mentioned general for- 
mula (la), also preferred are (2) the following compounds or pharmaceutically-acceptable salts thereof. 

Compounds of formula (I) or (la) wherein; 

Ring A is a S-membered or 6-membered heterocyclic ring having one nitrogen atom or one sulfur atom, in addition 
25 to carbon atoms, for example, a heterocyclic ring of a formula (A-7): 
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35 Ring B is a benzene ring optionally having from 1 to 3 substituents selected from a halogen atom and an optionally 
halogenated C^.^ alkyi group; 

Ring C is a benzene ring optionally having from 1 to 3 substituents selected from a halogen atom, an optionally hal- 
ogenated C1.4 alkyI group and an optionally halogenated C^^ alkoxy group; 

D that constitutes Ring Z is -(CH2)m- (where m is an integer of from 1 to 7) or -O-iCH^p- (where p is integer of from 
40 1 to 7); 

E that constitutes Ring Z is >C=0; 
-X rTTTTTT-. Y< is -CO-N<; 
n is 1, 

45 or pharmaceutically-acceptat)le salts thereof. 

As examples of the "halogen atom", the "optionally halogenated C1.4 alkyI group" and the "optionally halogenated 
C1.4 alkoxy group", mentioned are those as referred to hereinabove for the foregoing compounds (1). 

More preferably, compounds of formula (I) or (la) wherein; R* and R^ are the same or different and represent, inde- 

50 pendently, a hydrogen atom, optionally halogenated C1.4 alkyl groups. C1.6 alkoxy-C^.g alkyl groups, C^.^ alkylthio-C^. 
6 alkyl groups, amino-Ci.s alkyl groups, C^.y acylamino-Ci.g alkyl groups, mono- or di-C^.g alkylamino-Ci.4 alkyl 
groups, C3.10 cycloalkylamino-Ci.e alky> groups. Ci^ alkyl groups having 5-membered or 6-membered cycloamino 
which optionally substituted by C^.q alkyl. C^e alkylsulfonylamino-Ci.e alkyl or C^.e alkylcart)onyloxy-Ci.6 a'kyl; or 
R^ and R^ are bonded to each other to form pyridine ring which is optionally substituted by 1 to 3 substituents selected 

55 from a halogen atom and a Ci.4 alkyl group; 

Ring B is a benzene ring optionally having 1 to 3 substituents selected from a halogen atom, an optionally halogenated 
C1.4 alkyl group and an optionally halogenated C1.4 alkoxy group; 

Ring C is a benzene ring optionally having 1 to 3 substituents selected from a halogen atom, an optionally halogenated 
C1.4 alkyl group, an optionally halogenated C1.4 alkoxy group, an amino group optionally substituted by C1.4 alkyl group. 
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a C1.3 acyloxy group and a hydroxyi group; 

Ring Z is a 5-membered to 10-membered nitrogen containing heterocyclic ring optionally having an 0x0 group and 
optionally substituted C1.4 alkyi group or a hydroxy group; 
-X TTTTTrr. Y- is -N=C< or -CO-N< and n is an integer of 1 ; 
and n is 1, or pharmaceutically-acceptable sarts thereof. 

Preferred compounds of formulae (1) and (la) include, for example, compounds of the following general formula or 
salts thereof. 




wherein D and E represent alkylene groups, optionally having an 0x0 group and the other symbols have the same 
meanings as above. 

Preferably, D and E represent, independently, a 0^.3 alkylene group optionally substituted by one 0x0 group. 
More preferred compounds of formulae (I) and (la) include, for example, compounds of the following general for- 
mula or salts thereof. 




wherein m represents an integer of from 1 to 7, and the other symbols have the same meanings as above, 
m is preferably an integer of from 2 to 5. 

Where the above-mentioned compounds of formulae (I) and (la) form salts and used in medicines, it is preferable 
that the salts are pharmaceutically-acceptable salts. 

Examples of such pharnrBceuttcally-acceptable salts include salts with inorganic acids, such as hydrochloric acid, 
sulfuric acid, phosphoric acid, diphosphoric acid, hydrobromic acid, nitric acid, etc., or salts with organic acids, such as 
acetic acid, malic add, maleic acid, fumaric acid, tartaric add. sucdnic acid, dtric acid, lactic acid, methanesulfonic 
acid, p-toluenesulfonic add, palmitic acid, salicylic acid, stearic acid, etc. 

Compounds (I) and (la) or salts thereof of the present invention indude stereoisomers such as cis-and trans-iso- 
mers, etc., racemates, as well as optically-active forms such as R-forms, S-forms, etc. Depending on the size of Ring 
Z, compounds (I) and (la) or salts thereof may include conformation-dependent isomers. All such isomers are witiiin the 
scope of the compounds (I) and (la) or salts ttiereof of the present invention. 

Method for produdno compounds or salts thereof: 

Compounds (I) and (la) or salts thereof of the present invention can be produced, for example, by cydizing a com- 
pound of the following general formula (II) or a salt thereof. 




(II) 



wherein L represents a leaving group, and the other symbols have tiie same meanings as above. 



31 



EP 0 733 632 A1 



The leaving group L in compound (II) includes, for example, a halogen atom (e.g., chlorine, bromine and iodine 
atoms, etc.), a substituted sutfonyloxy group (e.g., methanesulfonyfoxy, ethanesultonyloxy, benzenesulfonytoxy and p- 
toluenesulfonyfoxy groups, etc.), etc. 

The compound (It) can be applied to the reaction as a free compound but may also be applied thereto as its salt 
5 (for example, as an alkali metal salt, such as lithium, sodium, potassium or the like salt, of the compound). In general, 
the reaction is conducted in a solvent that is inert to the reaction. As the solvent, for example, preferably used is any of 
halcgenated hydrocarbons such as dichloromethane, chloroform, etc., nitriles such as acetonitrile, etc., ethers such as 
dimethoxyethane. tetrahydrofuran, etc., aprotic polar solvents such as dimethylformamide, dimethylsulfoxide, hexame- 
thylphosphoramide, etc. 

10 Addition of a base to the reaction system advantageously promotes the reaction. As the base, for example, advan- 
tageously employed is any of inorganic bases (alkali metal hydroxides such as sodium hydroxide, potassium hydroxide, 
etc.; alkali metal hydrogencarbonates such as sodium hydrogencarbonate, potassium hydrogencartx)nate, etc.; alkali 
metal cart>onates such as sodium carbonate, potassium carbonate, etc.; alkali metal hydrides such as sodium hydride, 
potassium hydride, etc.; sodium amide; alkoxides such as sodium methoxide, sodium ethoxide, etc.), and organic bases 

15 (amines such as trimethyl amine, triethylamine, diisopropylethylamine, etc.; cyclic amines such as pyridine, etc.). 

In the above-mentioned cyclization, it is also possible to convert the compound (II) into its salt with a base (for 
example, any of the above-mentioned alkali metal salts, alkaline earth metal salts, etc.) prior to the reaction, in place of 
using the base. The amount of the base, if used, varies, depending on the kind of the compound (II) and the solvent to 
be used and on the other reaction conditions, and is. in general, from 1 to 10 mols or so, preferably from 1 to 5 mols or 

20 60. per mol of the compound (It) used. 

The reaction temperature falls, for example, within the range between about -50**C and about 200"C, preferably 
between about •20''C and about 150°C. The reaction time varies, depending on the kind of the compound (It) used or 
the kind of its salt used and also on the reaction temperature, etc., and is, for example, from 1 to 72 hours or so, pref- 
erably from 1 to 24 hours or so. 

25 Of compounds (I) and (la) of the present invention, those v/here Ring A is a tetrahydropyridine ring can be produced 
by reducing compounds (1) and (la) where Ring A is a pyridine ring. The reduction can be conducted by various meth- 
ods. For example, preferred is a method of reducing the compounds in the presence of a metal catalyst for catalytic 
reduction. The catalyst to be employed in the catalytic reduction includes, for example, platinum catalysts such as plat- 
inum black, platinum oxide, platinum carbon, etc., palladium catalysts such as palladium black, palladium oxide, palla- 

30 dium barium sulfate, palladium carbon, etc.; nickel catalysts such as reduced nickel, nickel oxide, Raney nickel. 
Urushibara nickel, etc. The amount of the catalyst to be used varies, depending on the type of the cateilyst, and Is, in 
general, from 0.1 to 10 % (w/w) or so relative to the compound (I) or (la) to be reduced. 

The reduction is generally conducted in a solvent. The solvent includes, for example, alcohols such as methanol, 
etiianol, propanol, isopropand, etc., ethers such as tetrahydrofuran, dioxane, etc., esters such as ethyl acetate, etc. 

35 The reaction temperature falls, for example, between 0°C and 200''C or so, preferably between 20''C and 1 1 0^'C or so. 
The reaction time is generally from 0.5 to 48 hours or so, preferably from 1 to 16 hours or so. In general, tiie reaction is 
conducted under normal pressure in many cases but if desired, may be conducted under pressure (for example, at 
from 3 to 10 atmospheres or so). 

The reduction may also apply to the conversion of other aromatic heterocyclic rings into non-aromatic heterocyclic 

40 rings. 

Compounds of formulae (1) and (la) where Ring A is a tetrahydropyridine ring can also be produced by reacting a 
compound of formula (I) or (la) where Ring A is a pyridine ring with an alkylating agent of a formula, Q-L* (where Q rep- 
resents an optionally substituted alkyi group, and L represents a removable group) to convert it into the corresponding 
quaternary salt, followed by reducing the resulting quaternary salt. As examples of the removable group L', referred to 

45 are those of the removable group L as mentioned hereinabove. 

The alkylating agent Q-L that is used for converting the compound into the corresponding quaternary salt includes 
alkane halides (e.g., chlorides, bromides, iodides, etc.). sulfates and sulfonates (e.g.. metiianesulfonates, p-toluenesul- 
fonates, benzenesuKonates, etc.), etc. Especially preferred are alkyI halides. The amount of the alkylating agent to be 
used is, for example, from 1 to 100 equivalents or so, preferably from 1 to 30 equivalents or so, per mol of the sut^tiBte. 

50 The alkylation is generally conducted in a solvent. The solvent includes, for example, alcohols such as methanol, 
etiianol. propanol, isopropanol, etc., ethers such as tetrahydrofuran, dioxane, etc.. esters such as etiiyl acetate, etc.. 
halogenated hydrocarbons such as dichloromethane, 1,2-dichloroethane, etc. It is also possible to use the alkylating 
agent itself as tiie solvent. The reaction temperature falls, for example, between 10^0 and 200^0 or so, preferably 
between 20°C and 110*'C or so. The reaction time is generally from 0.5 to 24 hours or so, preferably from 1 to 16 hours 

55 or so. 

The reduction of the quaternary salt as formed in the previous reaction into a tetrahydropyridine ring may be con- 
ducted in the presence of a reducing agent, such as a metal hydride or the like, in an inert solvent. The metal hydride 
to be used as the reducing agent includes, for example, sodium borohydride, lithium borohydride, zinc borohydride, 
sodium borocyanohydride, IHhium borocyanohydride. litiiium aluminium hydride, etc. Of these, preferred are sodium 
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borohydride. etc. The amount of the reducing agent to be used is, for example, from 1 to 10 equivalents or so. preferably 
from 1 to 2 equivalents or so, relative to the quaternary salt. The reaction solvent includes, for example, lower alcohols 
such as methanol, ethanol, etc., ethers such as dioxane, tetrahydrofuran, etc., hydrocarbons such as benzene, toluene, 
etc. These solvents can be used singly or as combined. The reaction temperature falls, in general, between about - 
100°C and about 40"C, preferably between about -SO^C and about 25°C. The reaction time is generally from 5 minutes 
to 10 hours or so, preferably from 10 minutes to 5 hours or so. 

As the case may be, the reduction of the above-mentioned quaternary salts may give compounds of the present 
Invention having a dihydropyridine ring, depending on the type of the quaternary salts to be reduced. The dlhydropyri- 
dine ring thus formed may further be reduced into a tetrahydropyridine ring, for example, according to the above-men- 
tioned catalytic reduction or the like. Where Ring A is a tetrahydropyridine ring and its nitrogen atom has a hydrogen 
atom as bonded thereto, it may be alkylated with the above-mentioned alkylating agent of formula Q-L (where the sym- 
bols have the same meanings as above] to thereby introduce the group Q into the nitrogen atom of the ring. In this man- 
ner, therefore, compounds of the Invention where the nitrogen atom of the tetrahydropyridine Ring A is substituted by 
the groip Q are obtained. 

It is also possible to obtain compounds of the invention where Ring A is a pyridone ring by oxidizing the conrespond- 
ing compounds where Ring A is a quaternary salt of a pyridine ring. The oxtdation can be conducted, for example, in 
accordance with a known method (see EA Prill et aL; Organic Syntheses, Combined Vol. 2. p. 419 (1957)) or with ref- 
erence thereto. 

Compounds of the invention where Ring 6 is an aromatic heterocyclic ring can be converted into the corresponding 
conrtpounds where Ring B is a norvaromatic heterocyclic ring by reducing them in the same manner as above. 

Of compounds (I) of the present invention, those where -X ^tttttt. Y< is -CS-N< can be produced by reacting the 

con'esponding compounds where -X Y< is -CO-N< with a suitable sulfide. The sulfide includes, for example, 

phosphorus pentasuffide, Lowesson reagents, etc. This reaction is, in general, conducted in the absence of water in a 
solvent, for example in a halogenated hydrocarbon such as dichlorom ethane, chloroform or the like, an ether such as 
dioxane, tetrahydrofuran or the like, or a hydrocarbon such as benzene, toluene or the like. The amount of the sulfide 
to be used is not smaller than the equimolar amount preferably from 2 to 5 mols or so, relative to the compound to be 
suKided therewith. The reaction temperature falls, for example, between 20^C and 120**C or so. The reaction time var- 
ies, depending on the kind of the compound to be suff idized, the type of the sulf ide to be used, the reaction temperature, 
etc.. and is, for example, from 1 to 8 hours or so. 

Where the compounds (I) and (la) or salts thereof which are produced according to the methods mentioned above 
have lower (C^e) alkoxy group(s) at the benzene ring(s) in the groif>s of Ring A. Ring B and Ring C. if desired, these 
may optionally be reacted with, for exannple, boron tribromide or the like according to known methods to thereby convert 
the lower alkoxy group(s) into hydroxyl group(s). This reaction may be conducted, in general, in a solvent (e.g., halo- 
genated hydrocarbons such as dichloromethane, chloroform, carbon tetrachloride, etc., hydrocarbons such as ben- 
zene, toluene, etc.), at from about -20°C to about 80°C, preferably at from about 0**C to about SO^C. The amount of 
boron tribromide to be used is from about 1 to about 10 molar equivalents, preferably from about 1 to about 5 molar 
equivalents, relative to one lower alkoxy group. The reaction time is, in general, from 15 minutes to 24 hours or so, pref- 
erably from 30 minutes to 1 2 hours or so. 

Where the compounds (1) and (la) or salts thereof which are produced according to the methods mentioned above 
have hydroxyl group(s) at the benzene ring(s) in the groups of Ring A, Ring B and ring C. if desired, these may be 
alkylated or acylated to thereby convert the hydroxy! group(s) into alkoxy or acyloxy group(s). 

The alkylation may be conducted in the presence of a base in a solvent by making the compounds reacted with an 
alkylating agent. The solvent includes, for example, alcohols such as methanol, ethanol, propanol, etc., ethers such as 
dimethoxyethane. dioxane. tetrahydrofuran, etc.. ketones such as acetone, etc., amides such as N.N-dimethylforma- 
mide, etc. The base includes, for example, organic bases such as trimethylamine, triethylamine, N-methylmorpholine, 
pyridine, picoline. N,N-dimethylaniline, etc., and inorganic bases such as potassium carbonate, sodium carbonate, 
potassium hydroxide, sodium hydroxide, etc. The alkylating agent includes, for example, optionally substituted alkane 
halides (e.g., chlorides, bromides, iodides, etc.), sulfates and sulfonates (e.g., methanesulfonates, p-toluenesulfonates, 
benzenesulfonates, etc.), etc. The amount of the alkylating agent to be used is from about 1 to about 5 molar equiva- 
lents, preferably from about 1 to about 3 molar equivalents, relative to mol of the starting phenolic derivative. The reac- 
tion temperature falls, in general, between about -10°C and about lOO^'C. preferably from about O^C and about SO^'C. 
The reaction time is, in general, from 15 minutes to 24 hours or so. preferably from 30 minutes to 12 hours or so. 

The acylation is conducted by reacting the phenolic derivative with a desired carboxylic acid or a reactive derivative 
thereof. This reaction is generally conducted in a solvent, though depending on the type of the acylating agent to be 
used and the kind of the starting phenolic derivative to be acylated. If desired, a base may be added to the reaction sys- 
tem so as to promote the reaction. The solvent includes, for example, hydrocarbons such as benzene, toluene, etc.. 
ethers such as ethyl ether, dioxane, tetrahydrofuran, etc., esters such as ethyl acetate, etc., halogenated hydrocarbons 
such as chloroform, dichloromethane, etc.. amides such as N,N<iimethylformamide. etc., aromatic amines such as 
pyridine, etc. The base includes, for example, hydrogencarbonates such as sodium hydrogencarbonate, potassium 
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hydrogencarbonate. etc., carbonates such as sodium carbonate, potassium carbonate, etc., acetates such as sodium 
acetate, etc., tertiary amines such as triethylamine, etc., aromatic amines such as pyridine, etc. The reactive derivative 
of a carboxylic acid, which Is used as the acylating agent, includes, for example, acid anhydrides, mixed acid anhy- 
drides, add halrdes (e.g., chlorides, bromides), etc. The amount of the acylating agent to be used is from 1 to 5 molar 

5 equivalents, preferably from 1 to 3 molar equivalents, relative to mol of the starting phenolic derivative. The reaction 
temperature falls, in general, between 0°C and ISO'^C or so, preferably about 10°C and 100°C or so. The reaction time 
is generally from 15 minutes to 12 hours or so, preferably from 30 minutes to 6 hours or so. 

Of compounds of formula (I) and (la), those where D is a carbonyl group, an oxyalkylene group [-0-(CH2)q-] or an 
iminoalkylene group [-NH-(CH2)q-] can be obtained by reacting the leaving groi^ La (for example, the above-mentioned 

10 removable group L such as a halogen atom or the like, an amido group optionally having a substituent at its nitrogen 
atom, etc.) as substituted on the Ring M in the absence of D with the reactive moiety (for example, the active hydrogen 
atom of a hydroxyl group, an amino group, a mono-Ci.6 alkylamino group or the like) of the sut»stituent as bonded to 
the nitrogen atom adjacent to E, in accordance with the methods mentioned above. The substituent as bonded to the 
nitrogen atom adjacent to E is, for example, a linear or branched C^.e alkylene group optionally having substituent(s) 

15 selected from a C^.q alkyi group, a hydroxyl group, a C^,s alkoxy group, etc. 

Where the compounds (I) and (la) are obtained in the above-mentioned methods as free compounds, they can be 
converted Into their salts by ordinary methods, for example, into their salts with inorganic adds (e.g., hydrochloric add, 
sulfuric acid, hydrobromic acid, etc.). organic adds (e.g., methanesuKonic add, benzenesutfonic acid, toluenesulfonic 
acid, oxalic add. fumaric acid, maleic acid, tartaric add, etc.), inorganic bases (e.g., alkali metals such as sodium, 

20 potassium, etc., alkaline earth metals such as caldum. magnesium, etc., aluminium, ammonium, etc.). organic bases 
(e.g., trimethylamine. triethylamine, pyridine, picoline, ethanolamine. diethanolamine, triethanolamine, dicydohexy- 
tamine. N,N'-dibenzylethylenedtamine, etc.), etc. Where the compounds (i) are obtained in the form of their salts, the 
salts may be converted into free compounds or other salts by ordinary methods. 

The final compounds (I) and (la) or salts thereof thus produced according to the methods mentioned hereinabove 

25 can be separated and isolated by ordinary separation and isolation means (for example, by condensation, solvent 
extraction, column chromatography, recrystallization. etc.). Where the connpounds (I) and (la) are of optically-active 
forms, they can be resolved into d-fbrms and l-forms by conventional optical resolution. 

Of the starting compounds (II) that are used for producing the compounds (I) and (la) or salts thereof of the present 
invention, compourKis (Ha) wherein -X Y< is -CO-N<, D is an etiiylene group, and E is >C=0 can be produced, 

30 for example, according to the following reaction process (1 ): 
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In these formulae, the symbols have the same meanings as above. 

The step (1) and the step (2) in the above-mentioned reaction process (1) can be conducted in accordance with 

40 known methods for producing the con^esponding isoquinolone-skeleton compourxJs where Ring A and Ring B are both 
optionally substituted benzene rings (for example, a method described in EP-A-481383, etc.). The step (1) is to produce 
an amide compound (IV) by reacting the carboxyl group in a compound (III) and the amino group in an iminodiace- 
tonitrile. This reaction may be conducted, in general, in a solvent, by using a compound (III) or a carboxyl-reactive deriv- 
ative thereof and an iminodiacetonitrile. The reactive derivative includes, for example, acid halides, mixed acid 

46 anhydrides, active esters, etc. The solvent includes, for example, halogenated hydrocarbons such as chloroform, 
dichloromethane, 1.2-dichlroethane, etc.. ethers such as ethyl ether, tetrahydrofuran. dioxane. dimethoxyethane. etc., 
esters such as ethyl acetate, etc., hydrocarbons such as benzene, toluene, etc.. pyridine, amides such as N,N-dimeth- 
ylformamide, etc. The amount of the iminodiacetonitrile is from 1 to 5 molar equivalents or so, preferably from 1 to 3 
molar equivalents or so, relative tool of the reactive derivative of the above-mentioned compound (III). 

50 The reaction may be conducted in the presence of a base, by which the reaction is promoted. The base includes, 
for example, organic bases (e.g.. alkylamines such as triethylamine, etc.. cyclic amines such as N-methylmorpholine, 
pyridine, etc.. aromatic amines such as N,N-dimethylaniline. N.N-diethylaniline. etc.), and inorganic bases (e.g., alkali 
metal carbonates such as sodium carbonate, potassium cartx)nate. etc., alkali metal hydrogencarbonates such as 
sodium hydrogencarbonate. potassium hydrogencarbonate, etc.). The amount of the base to be used is, for example. 

55 from 1 to 5 molar equivalents or so, preferably from 1 to 3 molar equivalents or so, relative to mol of the compound (III) 
or its reactive derivative. In the reaction of the step (1), employable is a water-immiscible solvent. In this case, water may 
be added to the reaction system and the reaction is thus conducted in the resulting two-phase system. 

The reaction time is generally from 1 to 48 hours or so, preferably from 1 to 24 hours or so. The reaction tempera- 
tures falls generally between -10°C ard 120*C or so, preferably between about 0**C and 100°C or so. 
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The step (2) is to obtain a closed compound (V) by subjecting the compound (IV) as formed in the previous step (1) 
to intramolecular addition-dehydration. In general, a base is employed in this reaction. The base includes, for example, 
organic bases (e.g., 1 ,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,8-dia2ablcyclo[5.4.0]undecen-7-ene (DBU). N-benzylt- 
rimethylammonium hydroxide (Triton B), etc.). and inorganic bases (e.g., alkoxides such as sodium methoxide, sodium 
5 ethoxide, potassium t-butoxide, etc., alkali metal hydrides such as sodium hydride, potassium hydride, etc. , n-butyl lith- 
ium, lithium diisopropylamide. etc.). The amount of the base to be used is, for example, from 0.5 to 20 equivalents or 
so, preferably from 1 to 5 equivalents or so. relative to the compound (IV). 

The ring-closure reaction is generally conducted in a solvent. The solvent includes, for example, those as referred 
to as employable in the step (1). The reaction temperature varies, depending on the type of the base to be used, and 
10 falls, for example, between about -SO^C and 200**C or so, preferably about -50°C and 150°C or so. The reaction time 
varies, depending on the starting materials, the base, the reaction temperature and the type of the solvent used, and is. 
for example, from about 1 0 minutes to 24 hours or so. 

In the previous reaction, an intramolecular adduct is formed as the intermediate. In order to promote the dehydra- 
tion of the intermediate to obtain a compound (V). it is often preferable to previously add a dehydrating agent (e.g., p- 
}f toluenesulfbnic acid, methanesulfbnic acid, acetic anhydride, etc.) to the reaction system. It is also preferable that the 
intermediate Is Isolated and thereafter It is dehydrated in the presence of a dehydrating agent to obtain a compound (V). 

The step (3) is to produce a compound (VI) by hydrolyzing the cyano group of the N-cyanomethyl group In the com- 
pound (V) as formed in the step (2) into a cartDoxy! group. 

The hydrolysis can be corducted by conventional methods, for example, by treating the compound (V) in a solvent 
20 (e.g., alcohols such as methanol, ethanol, propanol, etc., organic acids such as acetic acid, propionic acid, etc., ethers, 
etc.) in the presence of an acid (preferably, an inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric add, 
etc.), at a temperature between about IS'^C and ISO^'C or so. 

The step (4) is to produce a compound (VII) by reducing the carboxyl group in the compound (V) as formed in the 
step (3) into a hydroxymethyl group. The reduction can be conducted by conventional methods, for example, by con- 
25 verting the carboxyl group in the compound (V) Into its reactive deris^tive (e.g.. any of acid halkJes. mixed acid anhy- 
drides, active esters, esters, etc.). followed by treating the resulting reactive derivative with a reducing agent (e.g.. 
sodium borohydride, aluminium lithium hydride, etc.) in a solvent (e.g., ethers such as tetrahydrofuran, dimethox- 
yethane, etc.), at a temperature between about Q°C and lOC'C or so. 

The step (5) is to produce a lactone compound (VIII) by treating the compound (VII) as formed in the previous step 
30 (4) under an acidic condition. This step can be conducted under the same conditions as those for the foregoing step (3). 

The step (6) is to produce an amide compound (IX) by reading the conpound (VIII) as formed in the previous step 
(5) with an amine. This reaction can be conducted in the absence or presence of a solvent The solvent includes, for 
example, those as refened to hereinabove as employable In the foregoing step (1). The amount of the amine to be used 
is, for example, from 1 to 50 mols or so, preferably from 1 to 10 mols or so. relative to mol of the compound (Vtll). The 
35 reaction can be conducted, for example, at a temperature falling between about 15°C and 200**C or so, preferably 
between about 50*C and 180^C or so. As a result of the step (6), a compound (IX) where X Is a hydroxy! group is 
formed. 

The step (7) is to obtain a compound (lla) by converting the hydroxy! group X in the compound (IX) as formed in 
the previous step (6) into a removable group L 

40 The leaving group L Includes, for exarrple, a halogen atom (e.g., chlorine, bromine and iodine atoms, etc.), a C1.4 
alkanesulfonyloxy group (e.g., methanesulfonyloxy and ethanesulfonyloxy groups, etc.), a Ce-io arylsulfonyloxy group 
(e.g., benzenesulfonyloxy and p-toluenesulfonylcxy groups, etc.), etc. For the conversion, in general, compounds cor- 
responding to the above-mentioned removable group (e.g., thionyl chloride, thionyl bromide, methanesulfonyl chloride, 
benzenesulfonyl chloride, etc.) are used. The conversion can be conducted in a solvent (e.g., hydrocarbons such as 

45 benzene, toluene, etc., halogenated hydrocart>ons such as dichloromethane. 1.2-dichloroethane. chloroform, etc.. 
ethers such as tetrahydrofuran. etc.. esters such as ethyl acetate, etc.). The reaction temperature falls, for example, 
between about O^C and 100**C or so. 

Some of the starting compounds (II) can also be produced in accordance with known methods for producing the 
corresponding compounds where Ring A and Ring B are both homocyclic rings (for example, a method described in 

so EP-585913. etc.) or with reference thereto. 

In addition, the compounds of formula (lla) can also be produced, with reference to the above-mentioned known 
methods (for example, a method described in EP-481383A1 , etc.), via the following compounds (XII) wherein 
-X ttttt:::-. Y- is -C0-0-. For example, compounds of the following general formula (Mb) can be produced according to 
the following reaction process (2). 
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In these formulae, the symbols have the same meanings as above. 

In the reaction process (2). the steps (1) through (4) can be conducted with reference to known methods for pro- 
ducing the corresponding compounds where Ring A and Ring B are both optionally substituted benzene rings (for 
example, a method described in EP-481383A1 , etc.). The steps (5) and (6) are to amidate the carboxyl group in a com- 
40 pound (XII) and a conrpound (XIII), which can be conducted in the same manner as In the step (1) In the above-men- 
tioned reaction process (1). The step (7) is to convert the pyran ring in the compound (XIV) as formed in the step (5) 
into a pyridine ring, which can be conducted In the same manner as in the step (4) (see N. A. Santagati, E. Bousquet, 
Q. Romeo, A. Qaruso and A. Prato; Bolletino Chimica Farmaceutico, Vol. 125. p. 437, 1986). 

Of the starting compounds (II), those of the following formula (He): 

45 



so 




(lie) 



wherein ■NoC< corresponds to -X 77777777. Y<, and the other syrTt»oIs have the same meanings as above, can be pre- 
ss duced by the combination of known methods for producing the corresponding quinoline-skeleton compounds where 
Ring A and Ring B are both benzene rings (for example, methods described in EP-354994A2, EP-304063A2, etc.) and 
the methods for producing the above-mentioned compounds (lla) and (lib), etc. 

Of the compounds (II), those where Ring A and/or Ring B is/are non-aromatic, nitrogen-containing heterocyclic 
ring(s) can be produced by reducing the corresponding aromatic rings according to the above-mentioned reduction. 
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The compounds (II) may form salts, which include, for exarrq^le, salts with inorganic acids (e.g., hydrochloric add. 
phosphoric acid, hydrobromic acid, sulfuric acid, etc.), salts with organic acids (e.g., acetic acid, formic acid, propionic 
acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic add, oxalic acid, benzoic acid, methanesul- 
fonic acid, benzenesulfonic add, toluenesulfonic acid, etc.). etc. Where the compounds (II) have acidic group(s) such 
5 as cartx>xyl group(s), etc., they n^y also form salts with inorganic bases (e.g., alkali metals such as sodium, potassium, 
etc.. alkaline earth metals such as calcium, magnesium, etc., ammonia, etc.) or with organic bases (e.g.. tri-C^.3 
alkylamines such as trimethylamine. triethyiamine. etc.). 

The conrpounds represented by the above-mentioned general formula (I), (la) also can be produced by. for exam- 
ple, the following reaction process (3). 



15 




(XV) (I) or (la) 



[wherein all symbols are of the same meaning as defined above, and L' stands for a halogen atom (e.g., chlorine, bro- 
mine and iodine atoms, etc.), a substituted sulfonyloxy group (e.g., methanesulfonyloxy. ethanesulfonyloxy, benrenesul- 
25 fbnyloxy and p-toluenesulfonyloxy groups, etc), etc]. 

The above-illustrated reacting process (3) is alkylation using an alkylating agent in the presence of a base. 

The alkylation is conducted, employing approximately 1 to 3 moles each of the base and the alkylating agent rela- 
tive to one mole of the compound (XV), usually in a solvent for example, halogenated hydrocarbons such as dichlo- 
romethane, chloroform, etc., nitriles such as acetonitrile, etc.. ethers such as dimethoxyethane, tetrahydrofuran, etc., 
30 aprotic polar solvents such as dimethylformamide, dimethylsulfoxide. hexamethylphosphoramide, etc. 

Addition of a base to the reaction system advantageously promotes the reaction. As the base, for example, advan- 
tageously employed is any of inorganic bases (alkali metal hydroxide, etc.; alkali metal hydrogencarbonates such as 
sodium hydrogencarbonate, potassium hydrogencarbonate, etc.; alkali metal carbonates such as sodium carbonate, 
potassium cartx)nate5, etc.; alkali metal hydrides such as sodium hydride, potassium hydride, etc.; sodium amide; 
35 alkoxtdes such as sodium methoxide, sodium ethoxide, etc.), and organic bases (amines such as trimethylamine, t'i- 
ethylamine, diisopropylethytamine, etc.; cyclic amines such as pyridine, etc.). 

As the alkylating agent, use is made of, for example, substituted halides (e.g. chloride, bromide and iodide) and a 
substituted sulfonyloxy group (e.g., mettianesulfonyloxy, ethanesuHonyloxy, benzenesulfonyloxy, and p-toluenesulfony- 
loxy groups, etc.), etc. 

40 While the reaction conditions vary with tine combination of the base and the alkylating agent ttien employed, it is 
preferable to conduct tiie reaction usually at 0°C to room temperature for about 1-10 hours. 

In the reactions of producing the final compounds and tiie starting compounds, if the raw materials used have, as 
substituent(s), amino group(s), carboocyl group(s) and/or hydroxyl group(s), such groups may optionally be protected by 
ordinary protecting groups such as those generally employed in peptide chemistry, etc. In such cases, if desired, the 

45 protecting groups are optionally removed after the reactions to obtain the intended compounds. 

The protecting group for amino groups indudes, for example, a C^.g alkylcarbonyl group (e.g.. formyl, methylcarb- 
onyl and ethylcarbonyl groups, etc.). a phenylcarbonyi group, a C-i.g alkyl-oxycarbonyl group (e.g.. methoxycarbonyl 
and ethoxycarbonyl groups, etc.). an aryloxycarbonyl group (e.g., phenyloxycarbonyl group, etc.), a C7.10 aralkyl-carb- 
onyl group (e.g., phenyl-Ci.4 alkyl-catbonyl such as benzylcarbonyl group, etc.), a b'ityl group, a phtiialoyi group, etc. 

50 These protecting groups may optionally be substituted. As substituents for these protecting groups, for example, men- 
tioned are a halogen atom (e.g., fluorine, chlorine, bromine and Iodine atoms), a C^.g alkyl-carbonyl group (e.g., meth- 
ylcartx)nyl, ethylcarbonyl and butylcartx)nyl groups, etc.). a nitro group, etc. The number of the substituents is from 1 to 
3 or so. 

The protecting group for carboxyl groups includes, for example. C^,s alkyi group (e.g., methyl, ethyl, n-propyl. i-pro- 
55 pyl, n-butyf and tert-butyl groups, etc.), a phenyl group, a trityl group, a siiyi group, etc. These protecting groups may 
optionally be substituted. As substituents for these protecting groups, for example, mentioned are a halogen atom (e.g.. 
fluorine, chlorine, bromine and iodine atoms), a C^.g alkylcarbonyl group (e.g., formyl, metiiylcarbonyl, ethylcarbonyl 
and butylcarbonyt groups, etc.), a nitro group, etc. The number of the substituents is from 1 to 3 or so. 
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The protecting group for hydroxy! groups includes, for example, C^.s alkyi group (e.g., methyl, ethyl, n-propyl, i-pro- 
pyl, n-butyl and tert-butyl groups, etc.), a phenyl group, a C7.10 aralkyi group (e.g., benzyl group, etc.), a C1.6 alkylcar- 
bonyl group (e.g., formyl, methylcarbonyl and ethylcarbonyf groups, etc.), an aryloxycarbonyl group (e.g., 
phenyloxycarbonyl group, etc.), a C7.10 aralkyl-ca^o^yl group (e.g., benzyloxycarbonyl group, etc.), a pyranyl group, a 
5 furanyl group, a silyl group, etc. These protecting groups may optionally be substituted. As substituents for these pro- 
tecting groups, for example, mentioned are a halogen atom (e.g.. fluorine, chlorine, bromine and iodine atoms), a C^.g 
alkylcarlxjnyl group, a phenyl group, a C7.10 aralkyi group, a nitro group, etc. The number of the substituents is from 1 
to 4 or so. 

To remove the protecting groups, known methods are employable or are referred to. For example, employable are 

10 methods of treating the protected compounds with acids, bases, reducing agents, ultraviolet rays, hydrazine, phenylhy- 
drazine, sodium N-methyldithiocarbamate, tetrabutyfammoni urn fluoride, palladium acetate or the like. 

The compounds (I) and (la) thus produced according to the methods mentioned hereinabove can be isolated and 
purified by ordinary separation means, for example, by recrystallization, distillation, chromatography, etc. Where the 
compounds (I) thus produced are of free forms, they can be converted into their salts in accordance with or with refer- 

15 ence to known methods (for example, neutralization, etc.). On the contrary, if the compounds (I) are obtained as their 
salts, they can be converted into the corresponding free forms in accordance with or with reference to known methods. 

The compounds (I) and (la) or salts thereof of the present invention have tachykinin receptor (especially SP and/or 
NKA receptor(s)) antagonistic activity in vitro, and have the function of inhibiting the tracheal plasma extravasation 
induced by capsaicin (in vivo). Capsaicin (a main ingredient of the burning taste of red pepper) is known as a substance 

20 that liberates endogenous neuropeptides, such as SP, NKA and calcitonin gene-related peptide(CGRP) by stimulating 
C-f iber primary sensory nerve that contains such neuropeptides. Thus, the inhibitory action of the plasma extravasation 
of the compounds (I) and (la) or salt thereof of the present invention is considered to be based on the arttagonistic activ- 
ity toward tachykinin receptor. 

In addition, the compounds (I) and (la) or salts thereof of the present invention are safe as having low toxicity. 

25 Therefore, the compounds (1) and (la) or salts thereof of the present invention, thus having such an excellent tach- 
ykinin receptor antagonistic effect, are usable as safe medicines for preventing and treating various disorders in mam- 
mals (e.g., mice, rats, hamsters, rabbits, cats, dogs, bovines. sheep, nrionkeys, man, etc.), such as inflammations or 
allergic disorders (e.g.. atopy, dermatitis, herpes, proriasis, asthma, bronchitis, expectoration, rhinitis, rheumatoid 
arthritis, osteoarthritis, osteoporosis, multiple sclerosis, conjunctivitis, cystitis, etc.), pain, migraine, neuralgia, pruritus, 

30 cough, and additionally disorders of central nervous systems [e.g., schizophrenia, Parkinson's disease, psychosomatic 
disorders, dementia (e.g., Alzheimer's cEsease, etc.), etc.], digestive diseases (for exanrple, irritable bowel syndrome, 
ulcerative colitis, Crohn's disease, diseases caused by a spiral urease-positive gram-negative bacterium such as Heli- 
cobacter pylori, etc.), emesis, disorders of micturition (for example, pollakisuria, urinary incontinence etc.), disturbances 
of circulation (for example, angina pectories, hypertension, cardiac insufficiency, thrombosis, etc.) and immunopathy, 

35 etc. More particularly, the connpounds (I) and (la) or salts thereof of the present invention are usable as a tachykinin 
receptor antagonist and as an ameliorative preparation for disorders of micturition such as pollakisuria urimary inconti- 
nence, etc.. and even as medicines for ti'eating such disorders of micturition. 

Pharmaceutical preparations comprising compounds (I) and (la) or salts thereof of the present invention may be in 
any solid forms of powders, granules, tablets, capsules, etc., and in any liquid fornns of syrups, emulsions, injections, 

40 etc. 

The preventive and remedial preparations of the present invention can be produced by any conventional methods 
of, for example, blending, kneading, granulation, tabletting. coating, sterilization, emulsrfication, etc., in accordance with 
the forms of the preparations to be produced. For the production of such pharmaceutical preparations, for example, 
referred to are the particular items in the general remarks for pharmaceutical preparations in tiie Japanese Pharmaco- 
46 peia. 

In the pharmaceutical preparations of the present invention, the content of the connpounds (I) and (la) or salts 
thereof is, ttiough varying depending on the forms of the preparations, generally from 0.01 to 100 % by weight or so, 
preferably from 0.1 to 50 % by weight or so, more preferably from 0.5 to 20 % by weight or so, relative to the total weight 
of each preparation. 

50 Where the compounds (I) and (la) or salts tiiereof of the present invention are used in medicines such as those 
mentioned above, they are, either directiy or after having been mixed with suitable, pharmaceutical ly-acceptable carri- 
ers, for example, vehicles (e.g., starch, lactose, sucrose, calcium carbonate, calcium phosphate, etc.), binders (e.g., 
starch, arable gum, carboxymethyl cellulose, hydroxypropyl cellulose, crystalline cellulose, alginic add, gelatin, polyvi- 
nyl pyn'didone, etc.), lubricants (e.g., stearic acid, magnesium stearate, calcium stearate, talc, etc.), disintegrators 

55 (e.g.. calcium cartoxymethyt cellulose, talc, etc.), diluents (e.g., water for injection, physiological saline, etc.) and 
optionally witii additives (e.g., stabilizer, preservative, colorant, fragrance, dissolution aid, emulsifier, buffer, isotonic 
agent etc.), etc., by ordinary metiiods. formulated into solid preparations such as powders, fine granules, granules, tab- 
lets, capsules, etc., or into liquid preparations such as injections, etc., for peroral or parenteral administration. The dose 
of the pharmaceutical preparation of tiie present invention varies, depending on the kind of the compounds (I) and (la) 
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or pharmaceutically-acx:eptable salts thereof, the administration route, the condition and the age of patients, etc. For 
example, the dose tor oral administration of the pharmaceutical preparation to an adult patient suffering from disorders 
of micturition is, in general, from about 0,005 to 50 mg/kg/day, preferably from about 0.05 to 10 mg/kg/day, more pref- 
erably from about 0.2 to 4 mg/kg/day. in terms of tiie compound (I) or (la) or its salt, which may be administered once a 

5 day or in two or three portions a day. 

The compounds (I) and (la) or salts thereof of tiie present invention may be c^tionally blended with any desired 
amounts of any other pharmaceutically-active ingredients to formulate pharmaceutical preparations. Such active ingre- 
dients include, for example, drugs for central nervous systems (e.g., imipramine, etc.), anti-cholinergic drugs (e.g., oxy- 
butynin, etc.), -receptor-blocking drugs (e.g., tamsulosin, etc.), muscle relaxants (e.g., baclofen, etc.), potassium 

10 channel-opening drugs (e.g., nicorandil, etc.), potassium channel-blocking drugs (e.g., nifedipine, etc.), etc. 

The compounds (I) and (la) or salts thereof of the present invention have a high tachykinin receptor antagonistic 
effect, especially a high substance P receptor antagonistic effect, while having low toxicrty, and are safe as medicines. 
Therefore, the above-mentioned compounds (I) and (la) or salts thereof are usable in pharmaceutical compositions, 
tachykinin receptor antagonists and ameliorative preparations for dysuria. 

15 The present invention will be described in more detail hereinunder, with reference to Examples and Referentce 
Examples. However, the present invention is not restricted by these examples, and changes and modifications can be 
made within the range which does not deviate the scope of the present invention. 

Elution in the column chromatography in the following Reference Examples and Examples was conducted under 
obsen/ation by TLC (thin layer chromatography), unless othenvise specifically indicated. In tiie TLC observation, 6OF254 

20 produced by Merck Co. was used as the TLC plate, and the solvent employed in the column chromatography was used 
as the developing eluent. For tiie detection, a UV detector was used. As silica gel for the column chromatography, Silica 
Gel 60 (70-230 mesh) produced by Merck Co. was used. Room temperature as refen'ed to hereinunder generally 
means temperatures falling between about 10*C and about 35°C. For drying tiie extract solutions, sodium sulfate or 
magnesium sulfate was used. 

25 The meanings of the abbreviations as used in the following Examples and Reference Examples are as follows: 

NMR: Nuclear magnetic resonance spectrum 
EI-MS: Electron Impact mass spectrum 
SI-MS: Secondary ionization mass spectrum 
30 DMF: Dimethylformamide 
THF: Tetrahydrofuran 
DMSO: Dimethytsulfoxide 
Hz: Herz 

J: coupling constant 
35 m: multiplet 

q: quartet 

t: trplet 

d:dout)let 

s: singlet 
40 b: broad 

like: approximate 

Example 1: 

45 7-[3,5-Bi5(trrfluoromethyObenzyl]-67.8,9-tetrahydro-5-(4-methylphenyl)-6,11-dioxo-11H-pyrazino[2,1-g]^ 
dine 

A mixture of the conrpound (200 mg) as obtained in Reference Example 1, triethylamine (0.20 ml), methanesulfonyl 
chloride (0.10 ml) and dichloromethane (10 ml) was stirred at O'^C for 2 hours. Ethyl acetate was added to the reaction 

50 mixture, which was then washed with water and dried. The solvent was evaporated to give N-[3,543is(trifluorome- 
thyl)benzyl]-7,8-dihydro-7-(2-methanesulfonyloxyethyO-5-(4-methy!phenyl)-8-oxo-6-pyrido[3,4-blpyridinec6U'bax^ 
This compound was dissolved in DMF (5 ml), and sodium hydride (60 % oily) (30 mg) was added thereto and stirred for 
1.5 hours at room temperature. The reaction mixture was diluted with ethyl acetate, washed successively with water, 
diluted hydrochloric acid and water, and dried. After the solvent was removed by distillation, tiie entitled compound was 

55 obtained as colorless crystals (109 mg). 

m.p. 270-271 *'C (recrystallized from ethyl acetate-ethyl ether) 

NMR{200MH2, CDCig) ppm: 2.46(3H,s), 3.67(2H,t like.J=5.4Hz). 4.51(2H.t like.J=5.4Hz). 4.81(2H.s), 
7.13(2H.d,J=8.1Hz). 7.33(2H.d,J=8.1Hz), 7.52(1 H,dd,J=8.4.4.4Hz), 7.64(1 H.dd,J=8.4,1.6Hz). 7.70(2H,s), 7.84(1H,s), 
8.97(1 H,dd.J=4.4.1.6H2) 
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Elemental Analysis for C27H19N3O2F6: 


Calcd.(%): 
Found (%): 


C, 61.02; 
C, 61.07; 


H, 3-60; 
K 3.50; 


N, 7.91 
N. 7.85 



Example 2: 

7-[3,5-Bls(trifluoromethyl)benzyl]-67,8.9,10,12-hexahydro-5-(4-me1hylphenyl)-6,12<^ 
g][1 ,71naphthyridlne 

A mixture of N-[3,54)is(trifluoromethyl)benzyQ-7-(3-chloropropyl)-73-dihydro-5-(4-methylphenyl)-8-o^^ 6- 
pyrido[3,4-b]pyridinecarboxamide (66 mg), sodium hydride (60 % oily) (84 mg) and THF (3 ml) was stirred at room tem- 
perature for 14 hours. 2 N-HCI was added to the reaction mixture, which was then made basic with aqueous potassium 
caitx)nate and thereafter extracted with ethyl acetate. The extract was washed with water and dried, and the solvent 
was removed by distillation. Thus, the entitled compound was obtained as colorless crystals (35 mg). 
m.p. 194-195°C (recrystallized from ethyl acetatensopropyl ether) 

NMR(200MHz. CDCI3) ppm: 2.16(2H.m), 2.42(3H.s), 3.25-3.70(3H,m), 4.12(1 H,d,J=15Hz). 5.34(1 H.d,J=15Hz), 
5.52(1 H,m). 6.93(1 H,d,J=8.2Hz). 7.20(1 H.d,J=8.2Hz). 7.30-7.45(2H,m), 7.51(1H,dd,J=8.4,4.4Hz). 7.62(2H.s), 
7.70(1 H,dd.J=8.4, 1.6Hz), 7.84(1H,s), 8.93(1 H.dd.J=4.4.1.6Hz) 



Elemental Analysis for C28H21N3O2F6: 


Calcd.(%): 
Found (%): 


C, 61.65; 
C, 61.29; 


H, 3.88; 
H, 4.06; 


N, 7.70 
N, 7.61 



Example 3: 

7-(3,5-Bis(trif luoromethyl)benzyl]-67,8,9 J 0,1 1 -hexahydro-5-(4-methylphenyl)-6 J 3<lioxo-1 3H-[1 ,4]diazoc^ 
g][1,7]naphthyridine 

The compound as obtained in Reference Example 5 was reacted and treated in the same manner as in Example 
1 to obtain the entitled compound as colorless aystals. 
m.p. 1 92-1 93° C (recrystallized from ethyl acetate-isopropyl ether) 

NIVIR{200MHz. CDCI3) ppm: 1.7-2.5(4H.m). 2.37(3H,s). 3.25(1H,m). 3.40-3.72(2H,m). 4.01(1 H.d.J=15Hz). 
5.13(1 H,dd,J=14,5.4Hz), 5.46(1 H,d.J=15Hz). 6.85(1 H,d,J=7.9Hz), 7.05(1 H.d.J=7.9Hz), 7.26(1 H,d,J=7.8Hz), 
7.34(1 H,dJ=7.8Hz), 7.42-7.60(2H.m). 7.47(2H,s), 7.81 (IH.5). 8.92(1 H,m) 

Example 4: 

6,7,8,9.1 0, 1 2-Hexahydro-7-(2-methoxybenzyO-5-(4-methylphenyl)-6, 1 2-dioxo[1 ,4]diazepino[2, 1 -g][1 ,7]naphthyridine 

The compound as obtained in Reference Exanple 6 was reacted and treated in the same manner as in Example 
1 to obtain the entitled compound as colorless crystals. 
m.p. 264-266°C (recrystallized from ethyl acetate-ethyl ether) 

NMR(200MHz, COaa) ppm: 1.7-2.1(2H,m). 2.43(3H.s), 3. 25-3. 52(3 H,m), 3.84(3H,s). 4.67(2H.s), 
5.39(1 H,dd,J=14,5.8Hz), 6.85-7.00(3H,m). 7.10-7.22(2H,m), 7.22-7.44(3H,m), 7.48(1 H,dd,J=8.4,4.4Hz), 
7.72(1 H.dd. J=8.4. 1 .4hlz), 8.90(1 H.dd. J=4.4, 1 .4Hz) 
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Example 5: 

67,8,9.10,1 1-Hexahydro-7-(2-methoxybenzyl)-5-(4-methylphenyl)-6J3<lioxo-1^ 
dine 

The compound as obtained in Reference Example 7 was reacted and treated in the same manner as in Example 
1 to obtain the entitled compound as colorless crystals, 
m.p. 235-235*' C (recrystallized from ethyl acetate) 

NMR(200MHz. CDCI3) ppm: 1.6-2.3(4H,m), 2.46(3H,s), 3.15-3.30(1 H,m). 3.38-3.65(2H.m). 3.80(3H,s), 
4.24(1 H,d.J=1 5Hz) , 5.04(1 H.d, J= 1 5Hz), 5. 1 3(1 H,dd, J=1 5,6. 4Hz) . 6.25(1 H.dd, J=7.6. 1 .4Hz), 

6.63(1 H.dt.Jd=0.5Hz.Jt=7.6Hz). 6.82(1 H,d,J=7.4Hz), 6.96(1 Kdd,J=7.6,2.0 Hz), 7.11-7.34(3H.m), 7.38-7.47(1 H,m), 
7.47(1 H,dd.J=8.3.4.3Hz), 7.62(1 H.dd. J=8.3, 1 .7Hz). 8.90(1 H.dd.J=4.3,1 .7Hz) 

Example 6: 

7-[3,5-Bis(trifluoromethyQbenzyl]-6,7,8,9,10.11,12.14-octahydro-5-(4-methylphenyl)-6.14-dicoco[1,^ 
g][1,7]naphthyridine 

The compound as obtained in Reference Example 8 was reacted and treated in the same manner as in Exanple 
1 to obtain the entitled compound as colorless crystals, 
m.p. 177-179°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 1.45-1.95(4H,m), 2.10(2H,m). 2.33(3H,s), 3.06-3.24(1 H,m). 3.32'3.56(2H,m). 
3.86(1 H,d,J=15Hz). 4.95(1 H.dt, Jd=1 5Hz,Ji=4.8Hz), 5.38(1 H,d,J=15Hz). 6.86(1 H,dd,J=8.0,1 .5Hz). 
7.00(1 H,d,J=8.0Hz), 7.17(1H.d.J=8.2Hz). 7.29(1 H,dd,J=a2,1 .5Hz). 7.40-7.54(2H,m), 7.44{2H,s), 7.79(1 H.s), 
8.89(1 H,dd,J=3.8,2.0Hz) 

Example 7: 

7-[3,5-Bis(trif luoromethyl)benzyl]-67,8,9, 10,1 2-hexahydro-6. 1 2-dioxo-5-phenyl[1 ,4]diazepino[2, 1 -g][1 ,7]naphthyrldine 

The compound as obtained in Reference Example 9 was reacted and treated in the same manner as in Exanple 
1 to obtain the entitled compound as colorless crystals. 
m.p. 244-245**C (recrystallized from ethyl acetate-THF-ethyl) 

NMR{200MHz, CDCI3) ppm: 2.00-2.25(2H,m), 3.25-3.70(3H,m), 4.15(1H,d.J=15Hz), 5.30(1 H.d,J=.15Hz), 5.52(1H,m). 
7.05(1 H,d,J=7.4Hz), 7.3-7.7(6H,m). 7.62(2H,s), 7.84(1 H,s), 8.93(1 H,dd,J=4.2,1.6Hz) 

Example 8: 

7-[3.5-Bis(trifluoromethyl)benzyI]-6.7,8.9, 10,11 -hexahydro-6, 1 3-dloxo-5-phenyl- 1 3H-[1 ,4]dlazocino[2, 1 -g][1 ,7]naphthy- 
ridine 

The compound as obtained in Reference Example 10 was reacted and treated in the same manner as in Example 
1 to obtain the entitled compound as colorless crystals, m.p. 205-206''C (recrystallized from ethyl acetate-ethyl ether) 
NMR(200MHz. CDCI3) ppm: 1.70-2.35(4H.m), 3.18-3.36(1 H,m), 3.4-3.7(2H,m), 3.98(1 H,d,J=15Hz), 
5.14(1H,dd,J=14,5.8Hz), 5.43(1 H.d.J=15Hz), 6.94(1 H,d,J=7.3Hz), 7.19(1H,t,J=7.3Hz), 7.3-7.6(5H,m), 7.44(2H,s), 
7.79(1 H,s), 8.91 (1 H,dd,J=4.0. 1 .8Hz) 

Example 9: 

7-[3,5-Bis(trifluoromethyl)benzyl]-6.7,8,9, 10,1 1 -hexahydro-5-(4-methylphenyl)-6,13-diQxo-13H-[1 ,4]diazocino[1 ,2- 
b][2,7]naphthyridine 

The compound as obtained in Reference Example 1 1 was reacted and treated in the same manner as in Example 
1 to obtain the entitled compound as colorless crystals, 
m.p. 231-233°C (recrystallized from THF-isopropyl ether) 

NMR{200MHz, CDCI3) ppm: 1.7-2.3(4H,m), 2.37(3H,s), 3.2-3.7(3H,m), 4.00(1 H,d,J=15Hz). 5.05(1 H.dd,J=15,6.2Hz). 
5.44(1 H.d,J=15Hz), 6.83(1 H,dd.J=7.8.1 .6Hz), 6.98(1 H,d,J=5.4Hz). 7.04(1 H.d.J=7.8Hz). 7.25(1 H.d. J=7.8Hz). 
7.33(1 H,dd,J=7.8,1.6Hz), 7.46(2H,s), 7.81 (IH.s), 8.64(1 H,d,J=5.4Hz), 9.68(1 H,s) 
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Example 10: 

7-I3,5-Bis(trifluoromethyl)benzyO-1 ,2,3,4,6 J,8,9 J 0,1 1 <lecahydro-2-methyl-5-(4-meth^^^ 
[1 ,4]diazocrno[1 ,2-b][2,7]naphthyridine 

5 

A mixture of the compound (250 mg) as obtained in Example 9, iodomethane (3 ml) and ethyl acetate (6 ml) was 
heated under reflux for 1.5 hours. After the solvent was removed by distillation, the residue was dissolved in methanol 
(15 ml). Sodium borofiydride (50 mg) was added to the resulting solution at O^'C with stimng, and the mixture was then 
further stirred at O^'G for one hour and thereafter concentrated. Ethyl acetate was added to the resulting concentrate, 

10 which was then washed with water and dried. Then, the solvent was removed by distillation. The residue was dissolved 
in methanol (15 ml), and 10 % palladiunrvcarbon (50 % hydrous) (100 mg) was added thereto and stirred in a hydrogen 
atmosphere at room temperature for 3 hours. The catalyst was removed by filtration, and the solvent was removed from 
the filtrate by distillation. The residue was subjected to column chromatography (ethyl acetate ethyl acetate: methanol 
= 4:1) using silica gel* and the entitled compound was obtained as pale yellow crystals (150 mg). 

15 m.p. 233-235°C (recrystallized from THF-ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 1.7-2.6{8H,m). 2.31(3H,s), 2.47(3H,s), 3.1-3.8(5H,m), 3.95(1 H,d,J=15Hz), 
4.93(1 H,dd,J:»14,6,2Hz). 5.41(1H,d.J=15Hz). 6.72(1 H,d.J=7.8Hz). 6.98(1 H,d. J =7.8Hz), 7.19(2H.s). 7.42(2H.s). 
7.78(1 H,s) 

20 Example 1 1 : 

4-[3,5-Bis(trifluoromethyi)benzyl]-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-fl[1,4]Qxazepine 

Sodium hydride (60 % oily) (60 mg) was added to a THF (15 ml) solution of N-[3,5-bis(trifluoromethyl)benzylJ-2- 
25 chloro-N-(2-hydroxyeth yl)-4-phenyl-3-pyridinecarboxamide (Reference Example 12) (348 mg) and the mixture was 
stinted for 2 hours while heating under reflux Ethyl acetate was added to the reaction mixture, which was then washed 
with water and dried. After the solvent was removed by cfistillation, the entitled compound was obtained as colorless 
crystals (278 mg). 

m.p. 200-201 °C (recrystallized from ethanol-hexane) 
30 NMR(200MHz. CDCI3) ppm: 3.70(2H,t,J=5.8Hz). 4.47(2H.tJ=5.8Hz). 4.88(2H,s), 7.24(1 H,d,J=5.2Hz), 725- 
7.55(5H,m). 7.80{2H,s). 7.86(1 H,s), 8.44(1 H,d,J=5.2Hz) 
EI-MS m/z: 466 (M+) [(CgaHieNaOgFg)*] 

Example 12 

35 

(9R)-7-[3,5-Bis(trrfluoromethyl)ben2yO-6,7,8,9,10,12-hexahydro-9-m6lhyl-5-(4Hiiethylphenyl)-6.^ 
dioxo[1 ,4]diazepino[2, 1 -g][1 ,7]naphthyridine 

A mixture of the compound (700 mg) as obtained in Reference Example 13, triethylamine (0.41 ml), methanesulfo- 
40 nyl chloride (0.224 ml) and THF (15 ml) was stirred at room temperature for 30 minutes, and a saturated aqueous 
sodium hydrogencarbonate solution (15 ml) was added thereto and again stin-ed for 30 minutes at room temperature. 
The reaction mixture was extracted with ethyl acetate, the extract was washed with diluted hydrochloric add and a sat- 
urated aqueous sodium chloride solution and dried, and the solvent was removed by distillation. The residue was dis- 
solved in THF (1 5 ml), and then sodium hydride (60 % oily) (76 mg) was added thereto and stirred at room temperature 
45 for 1.5 hours. The reaction mixture was diluted with ethyl acetate, washed with diluted hydrochloric add. aqueous 
sodium carbonate and a saturated aqueous sodium chloride solution and then dried, and the solvent was removed by 
distillation. The residue was subjected to column chromatography (ethyl acetate:methanol = 9:1) using silica gel, and 
the entitled compound was obtained as colorless crystals (408 mg). 
m.p.: 179-180°C (recrystallized from ethyl acetate-isopropyl ether) 
50 NMR(200MHz, CDCI3) ppm: 1.05(2Hx2/3,d,J=7.0Hz), 1 .22(3Hxiy3,d,J=7.0Hz). 2.39(3Hx1/3,s), 2.42(3Hx2y3.s), 
2.52(1H.m). 3.0-3.3(2H.m), 3.48(1 Hx2/3.dd,J=14,4.6Hz), 3.71(1Hxiy3,dd,J=«16,5.2H2), 4.06(1 Hxiy3,d,J=15H2). 
4.12(1Hx2/3.d.J=15Hz), 5.28-5.65{2H,m), 6.83(1 Hx1/3,d,J=7.4Hz), 6.96(1 Hx2/3,d,J=7.6Hz), 7.09(1 Hxiy3,d,J=7.4Hz), 
7.20(1 Hx2/3,d,J=7.6Hz). 7.35{2H,m), 7. 42-7.75(4H,m), 7.83(1 H.s). 8.92(1 H,d,J=:3.6Hz) 

55 
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Elemental Analysis for C29H23N3O2F6: 


Calcd.(%): 
Found (%): 


C. 62.25; 
a 62.00; 


H,4.14: 
H, 4.08; 


N, 7.51 
N. 7.24 



[aJo : -60.2'' (c=0.348. MeOH) 

10 

Example 13: 

(9S)-7-[3,5-Bis(trrfluoromethyl)benzyl] -6,7,8,9, 10,1 2-hexahydro-9-methyl-6, 1 2-diQxo-5-phenyl [1 ,4]diazepino[2, 1 - 
g][1,7]naphthyridine 

IS 

The compound as obtained in Reference Example 14 was reacted and treated in the same manner as in Example 
12 to obtain the entitled compound as colorless crystals. 
m.p. 150-152'*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, COO^) ppm: 1.06(3Hx2/3,d,J=7.0Hz). 1.21(3Hx1/3,d,J=:7.0Hz), 2.50(1 H,m), 3.05-3.30(2H.m). 
20 3.49(1 Hx2/3,dd,J=14.4.6H2). 3.72(1 Hx1/3,dd,J=16,5.4Hz), 4.07(1 Hx1/3,d,J=15Hz), 4.14(1Hx2/3,d,J=15Hz), 5.25- 
5-62(2H,m), 6.94(1 Hx1/3,d,J=7.6Hz). 7.08(1 Hx2/3,d,J=7.4Hz). 7.2-77(8H,m), 7.83{1H,s), 8.93(1H,dd,J=4.3,1.7Hz) 



Elemental Analysis for C28H21N3O2F6: 


Calcd.(%): 
Found (%): 


C. 61.65; 
C. 61.33; 


H, 3.88; 
K 3.89; 


N. 7.70 
N, 7.51 



30 [ah : +69.8^ (c=0.353. MeOH) 
Example 14: 

{9S)-7-[3,5-Bis(trif luoromethyI)benzyI]-6,7,8,9, 10,1 2-hexahydro-9-methyl-5-(4-methyIphenyl)-6. 1 2- 
35 dioxo[1 ,4]diazepino[2, 1 -g][1 ,7]naphthyridine 

The compound as obtained in Reference Example 15 was reacted and treated in the same manner as in Example 
12 to obtain the entitled compound as colorless crystals, 
m.p. 179-180*C (recrystallized from ethyl acetate-isopropyl ether) 
40 NMR (200 MHz, CDCI3) ppm: Same as the spectrum of the compound of Example 12 





Elemental Analysis for C29H23N302F 


6* 


45 


Calcd.(%): 


C, 62.25; 


H,4.14; 


N, 7.51 


Found (%): 


C, 61.94; 


H. 4.16; 


N, 7.24 



[a]D : +58.2^^ (c=0.353. MeOH) 

so 

Example 15: 

(+/-)-7-[3.5-Bis(trifluoromethyl)benzyl] -6,7.8,9,10,1 1-hexahydro-9-methyl-6,13-diQxo-5-phenyl-13H-[1, 4]^ 
g][1,7]naphthyridine 

55 

Methanesulfonyl chloride (0.29 ml) was added to a THF (15 ml) solution of the compound (830 mg) as obtained in 
Reference Example 16 and triethylamine (0.56 ml) with stirring and cooling with ice. The resulting mixture was stirred 
for 50 minutes, while still cooling with ice, and then a saturated aqueous sodium hydrogencarbonate solution (15 ml) 
was added thereto and again stirred for 40 minutes at room temperature. The reaction mixture was extracted with ethyl 



44 



EP 0 733 632 A1 

acetate. The extract was washed with diluted hydrochloric acid and a saturated aqueous sodium chloride solution and 
dried, and then the solvent was removed by distillation. The residue was dissolved in THF (25 ml), and sodium hydride 
(60 % oily) (90 mg) was added thereto and stirred for one hour with heating under reflux. The reaction mixture was 
diluted with ethyl acetate, washed with diluted hydrochloric acid, aqueous sodium carbonate and a saturated sodium 
5 chloride solution, and then dried. After the solvent was removed by distillation, the entitled compound was obtained as 
coloriess crystals (460 mg). 

m.p. ZSZ-ass^C (recrystalllzed from ethyl acetate-ethyl ether) 

NMR(200MH2, CDCI3) ppm: 0.92(3H,d,J=a6H2). 1.73(1 H,m), 1.95-2.40(2H,m). 2.98(1 H,d,J=15Hz). 3.30-3.65(2H.m). 
3.97(1 H,d.J=15Hz). 5.11(1H.dd,J=14,5.9Hz), 5.43(1 H.d,J=15hl2), 6.93(1 H,d,J=7.6Hz). 7.19(1 H,dd,J=76.7.0Hz), 7.3- 
10 7.6(7H,m), 7.81 (IH.s). 8.91(1H.dd.J=4.0.2.0Hz) 





Elemental Analysis for C29H23N3O2F 


6- 


15 


Calcd.(%): 


C, 62.25; 


H. 4.14; 


N, 7.51 


Found (%): 


C, 61.93; 


H, 4.05; 


N, 7.57 



20 

Example 16: 

(W-)-7-[3.5-Bis(trif luoromethyObenzyO-e J.8,9,1 0,1 1 -hexahydro-9-methyl-5-(4-methyl^ 
zocino[2, 1 -g][1 ,7]naphthyridine 

25 

The compound as obtained in Reference Example 17 was reacted and treated in the same manner as in Example 
15 to obtain the entitled compound as colorless crystals. 
m.p. 280-281 "C (recrystalllzed from ethyl acetate-THF-isopropyl ether) 

NMR(200MHz, CDCI3) Ppm: 0.91(3H.d.J=6.8Hz). 1.73(1 H,m), 1.95-2.40(2H.m). 2.37(3H.s). 2.97(1 H,d.J=15Hz), 3.35- 
30 3.62(2H,m), 3.99(1 H,d, J= 1 5Hz), 5.10(1 H,dd, J=1 4.5.3Hz), 5.46(1 H,d, J=1 5Hz). 6.83(1 H,dd,J=78, 1 .6Hz), 
7.05(1 H,dJ=7.8Hz), 7.25(1 H.d.J=7.8Hz). 7.34(1 H,dd,J=7.8,1.6Hz), 7.46(1 H,dd.J=8.4.4.2Hz), 747{2H,s), 
7.55(1 H,dd,J=8.4, 1.8Hz), 7.81(1H,s), 8.91(1H,dd,J=4.2,1.8Hz) 



35 


Elemental Analysis for C30H25N3O2F6: 




Calcd.(%): 


C. 62.83; 


H. 4.39; 


N, 7.33 




Found (%): 


C, 62.61; 


H, 4.21; 


N, 7.12. 
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Example 17: 

46 (9R)-7-I3,5-Bls(trifluoromethyl)benzyO-6,7.8,9,10,11-hexahydro-9-methyl-6,13-dioxo-5-phenyl-13H-[1.4]d 
g][1.7]naphthyridine 

TTie compound as obtained in Reference Example 18 was reacted and treated In the same manner as in Exanrple 
1 5 to obtain the entitled compound as colorless crystals. 
50 m.p. 245-247°C (recrystalllzed from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: Same as the spectrum of the compound of Example 15 
[ab: +133.8'' (c=0.51 , MeOH) 
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Elemental Analysis for C29H23N3O2F6; 


Calcd.(%): 
Found (%): 


C, 62.25; 
C. 62.13: 


H, 4.14; 
H. 4.13; 


N. 7.51 
N. 7.40 



Example 18: 

(9R)-7-[3,5-Bis(trifluoromethyObenzyO-6J3,9JO,11-hexahydro-9-methyl-5-(4-methy^ 
zocino[2,1 -g][1 .TJnaphthyridine 

The compound as obtained In Reference Example 19 was reacted and treated in the same manner as in Example 
15 to obtain the entitled compound as colorless crystals, 
m.p. 226-228*'C (recrystaltized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: Same as the spectrum of the compound of Example 16 
[a]D : +109.4^ (c=0.541, MeOH). 



Elemental Analysis for C30H25N3O2F6: 


CalGd.(%): 
Found (%): 


C, 62.83; 
C. 62.55; 


H. 4.39; 
H. 4.56; 


N, 7.33 
N. 7.10 



Example 19: 

(9S)-7-[3,5- Bis(trtfluoromethyObenzyG -67,8.9.10 J 1-hexahydro-9-methyl-6J3-dic«o-5-phenyl-13H^ 
g] [1 ,7]naphthyricfine 

The compound as obtained in Reference Example 20 was reacted and treated in the same manner as in Example 
15 to obtain the entitled conpound as colorless crystals, 
m.p. 242-244°C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: Same as the spectrum of the compound of Example 15 
[alo : -130.4*' (c=0.496. MeOH). 



Elemental Analysis for C29H23N3O2F6: 


Calcd.(%): 
Found {%): 


C, 62.25; 
C. 62.07; 


H,4.14; 
H, 4.15; 


N, 7.51 
N, 7.36 



Example 20: 

{9S)-7-[3,5-Bis(trKIuoromethyl)benzyl]-6,7,8,9J0J1-hexahydro-9HTiethyl-5-(4HTiethylphenyl)-^ 
zocino[2,1 -g][1 ,71naphthyridine 

The compound as obtained in Reference Example 21 was reacted and treated in the same manner as in Exanple 
15 to obtain the entitled compound as colorless crystals, 
m.p. 227-228°C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: Same as the spectrum of the compound of Example 16 
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(alo : -107.r (c=0.521. MeOH). 
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Elemental Analysis for C30H25N3O2F5: 


Calcd.(%): 
Found (%): 


C, 62.83: 
C. 62.55; 


H, 4.39; 
H, 4.40; 


N, 7.33 
N. 7.13 



Example 21 : 

4-[3,5-Bis(tr^fluoromethyl)benzy^-2.3,4,5-tetrahyd^o-5K)xc^6-phenyl-1H-pyrtdo[2,3-e][1,4]diazepine 

A mixture of the compound (370 mg) as obtained in Reference Example 22, anhydrous potassium carbonate (200 
mg) and xylene (10 ml) was stirred for 9 hours with heating under reflux. After the reaction mixture was cooled, water 
was added thereto. Then, the mixture was extracted with ethyl acetate. The extract was washed with water and dried, 
and the solvent was removed by distillation. Thus, the entitled compound was obtained as colorless crystals. 
m.p. 242-243°C (recrystallized from ethyl acetatensopropyl ether) 

NMR(200MHz. CDCI3) ppm: 3.60-3.80(4H,m), 4.81(2H,s), 4.86(1H,s), 6.87(1 H,d,J=5.2Hz), 7.30-7.50(6H,m), 
7.79(2H,S). 7.85(1 H,s), a21(1H,d,J=5.2Hz) 



Elemental Analysis for C23H17N3OF6: 


Calcd.(%): 
Found (%): 


C, 59.36; 
C, 59.24; 


H, 3.68; 
H. 3.66: 


N, 9.03 
N. 9.06 



EI-MS m/z: 465 (M*) [(C23H17N3OF6)*] 
Example 22: 

5-[3,5-Bis(trifIuoromethyl)benzyO-2,3,4,5-tetrahydro-6-oxo-7-phenyl-6H-pyrido[2,3-b][1,5]oxazocine 

The compound as obtained in Reference Example 23 was reacted and treated in the same manner as in Example 
1 1 to obtain ^e entitled compound as colorless crystals. 
m.p. ISS-ISg^C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 1.65-1. 88(1 H.m), 2,1 8-2.45(1 H,m). 3.36(1 H.dd.J=15.2Hz). 3.73(1H.m). 
4.17(1 H,d,J=15.2Hz). 4.32(1 H,dt.J=12,6,3-6Hz). 4.67(1 H,ddd,J=12.6,5.6,2.4Hz), 5.50(1 H,d,J=15.2Hz). 
7.16(1 H,d,J=5.2Hz), 7.20-7.45(5H.m). 7.71(2H,s), 7.83(1H,s), 8.41(1H,d,J=5.2Hz) 



Elemental Analysis for C24H18N2O2F6: 


Calcd.(%): 
Found (%): 


C. 60.00; 
C, 59.92; 


H, 3.78; 
H, 3.76; 


N, 5.83 
N, 5.89 



Example 23: 

4-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-7-methyl-5-oxo-6-phenylpyrido[3,2-fI[1,4]oxazepine 

The compound as obtained in Reference Example 24 was reacted artd treated in the same nr^nner as in Example 
1 1 to obtain the entitled conpound as colorless crystals, 
m.p. 179-1 81 °C (recrystallized from ethyl acetate-isopropyl ether) 
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NMR(200MHz. CDCy ppm: 2.13(3H,s), 3.57(2H,t.J=5.8Hz). 4.42(2H.tJ=5,8Hz). 4.80(2H,s). 7.16(2H.m). 7.47(3H.m). 
7.65(2H,S), 7.81 (1H,S). 8.32(1 H,s) 

Example 24: 

5-[3,5-Bis(trrfluoromethyOben2yl]-2,3,4,5-tetrahydro-8-methyl-6-oxo-7-phenyl-6H-pyridop 

The compound as obtained in Reference Exarrpte 25 was reacted and treated in the same manner as in Example 
1 1 to obtain the entitled compound as colorless crystals, 
m.p, 180-182°C (recrystallized from ethyi acetate-lsopropyl ether) 

NMR(200MHz, CDCI3) ppm: 1.71(1H.m), 2.07(3H.m), 2.28(1H.m), 3.24(1 H.dd,J=15.2,3.8Hz), 
3.64(1H.dd.J=15.2.12.0Hz), 4.05(1 H,dJ=15.6Hz). 4.27(1 H,dt,J=12.6,3.8Hz), 4.63(1 H,dddJ=12.6.5.4.2.0Hz), 
5.45(1 H,d.J=15.6Hz), 7.38(5H.m), 7.54(2H,s), 7.78(1 H,s). 8.29(1 H.s) 

Example 25: 

(+/-)-7-[3,5-Bis(trifluoromethyl)benzyl]-6,7,8,9,10,12-hexahydro-9-hydroxy-5-(4-methylphenyl)-€,12- 
dioxo[1 ,4]diazepino [2,1 -g][1 ,7]naphthyridine 

The compound as obtained in Reference Exanrple 26 was reacted and treated in the same manner as in Exarrple 
2 to obtain the entitled corrpound as colorless crystals, 
m.p. 282-283**C (recrystallized from acetone-ethyl ether) 

NMR(200MHz, COa^) ppm: 2.43(3H,s). 3.35-3.63(3H.m), 4.02(1 Hx3/8,d,J=3.5Hz,-OH), 4.21(1Hx3/8,d.J=15Hz), 
4.30(1 Hx5/8,d,J=3.5Hz,-OH), 4.38(1 Hx5/8.d,J=15Hz), 4.60(1Km). 5.24(1 Hx3/8.d,J=15Hz), 5.61(1Hx5/8,d.J=15Hz), 
5.68(1H,m), 6.92(1 H,t-like,J=3.8Hz), 7.19-7.86(8H,m), 8.95(1 HdJ=4Hz) 



Elemental Analysis for C28H21N3O3F6 • I/4H2O: 


Calcd.(%): 
Found (%): 


C. 59.42; 
C. 59.45; 


K 3.83; 
H. 3.74; 


N, 7.42 
N, 7.39 



EI-MS m/z: 561 (M+) [(C28H2iN303F6)T 
Example 26: 

7-Benzyl-6,7,8,9, 1 0. 1 2-hexahydro-6, 1 2-dioxo-5-phenyl[1 ,4]dia2epino[2, 1 -g][1 ,71naphthyridine 

7-Benzyl-7.8<iihydro-7-(3-hydroxypropyl)-8-oxo-5i3henyl-6-pyrido[3,44)]pyridinecarboxamide (this was obtained 
by reacting the compound as obtained in Reference Example 27 with 3-amino-1 -propanol and treated in the same man- 
ner as in Reference Example 13) was reacted and treated in the same manner as in Example 12 to obtain the entitled 
compound as colorless crystals. 

m.p. 210-212**C (recrystallized from ethyl acetate-ethyl ether) 

NMR(200MHz. CDCI3) ppm: 1 .7-2.2(2H.m), 3.2-3.6(3H.m), 4.30(1 H.d.J=14Hz), 4.89(1 H.d,J=14Hz). 
5.43(1 H.dd,J=14,5.7Hz), 7.0-7.7(1 1 H,m), 7.70(1 H,dd.J=8,4.1.6Hz), 8.92(1H.dd,J=4.4.1.6Hz) 

Example 27: 

7-Benzyl-6, 7,8,9, 1 0, 1 1-hexahydro-6,13-dioxo-5-phenyl-13H-[1 ,4]diazocino[2,1-g][1 ,7]naphthyridine 

7-Benzyl-7,8-dihydro-7-(5-hydroxybutyl)-8-oxo-5-phenyl-6-pyrido[3,4-b]pyridinecarboxamlde (this was obtained by 
reacting the compound as obtained in Reference Example 27 with 4-amino-1 -butanol and treated in the same manner 
as in Reference Example 16) was reacted and treated in the same manner as in Exanrple 15 to obtain the entitled com- 
pound as colorless crystals. 

m.p. 243-244''C (recrystallized from acetone-ethyl ether) 

NMR(200MHz. CDCI3) ppm; 1 .6-2.3(4H.m), 3.15(1 H.m). 3.35-3.65(2H.m). 3.76(1 H.d,J=15Hz). 
5.15(1H,dd.J=14,5.7Hz). 5.42(1 H,d.J=15Hz), 6.64(2H.d,J=6.2Hz). 7.0-7.3(4H,m). 7.3-7.7(6H,m), 
8.91(1 H.dd.J=4-2,1.8Hz) 
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Example 28: 

7-Benzyl-6 J.8,9,10,1 1 J 2,14-octahydro-6 J4-dioxo-5-phenyl-[1 ,4]dia2onino[2,1 -gKI ,7]^ 

5 7-Benzyl-7.8<lihydro-7-(5-hydroxypentyl)-8-oxo-5-phenyl-6-pyrido[3,4-b]pyridinecarboxamide (this was obtained 

by reacting the compound as obtained in Reference Example 27 with 5-amino-1 -pentanol and treated in the same man- 
ner as in Reference Example 16) was reacted and treated in the same manner as in Example 15 to obtain the entitled 
compound as colorless crystals. 

m.p. 224-226°C (recrystallized from ethyl acetate-ethyl ether) 
10 NMR(200MHz, CDQa) ppm: 1.3-1.9(4H,m). 2.09(2H,m). 2.85-3.05(1 H,m), 3.15-3.40(1 H,m), 
3.50( 1 H.dt Jd=l 5Hz. Jp6.4Hz), 3.64(1 H.d. J= 1 5Hz), 4.97(1 H,dt.Jd=1 5Hz, Jp4.8Hz), 5.48(1 Kd,J=1 5Hz) , 
6.43(2H.d.J=7.2Hz), 7.05-7.25(4H,m), 7.3-7.7(6H,m), 8.91(1H,dd.J=4.2J.8Hz) 

Example 29: 

15 

7-(3,4-DlchIorbenzyl)-67,8,9,10,12-hexahydro-6,12-dioxa5-phenyl[1,4]diazepino[2,1-g][1,7]naphthyri 

7-(3,4-Dichlorobenzyl)-7,8-dlhydro-7-(3-hydroxypropyl)-8-oxo-5-phenyl-6-pyrldo[3,4-b]pyridinecart>oxamide (this 
was obtained by reacting the compound as obtained in Reference Example 28 with 3-amino-1 -propanol and treated in 
20 the same manner as in Reference Example 1 3) was reacted and treated in the same manner as in Example 1 2 to obtain 
the entitled compound as colorless crystals. 
m.p. 224-226°C (recrystallized from ethyl acetate-ethyl ether) 

NMR(200MHz, CDCI3) ppm: 1.9-2.3(2H.m). 3.2-3.6(3H,m). 4.01(1H.d,J=15Hz), 5.05(1 H,d,J=1 5Hz), 
5.49(1H,dd,J=:13,5.0Hz). 6.9-7. 1{2H,m). 7.25(1H,m), 7.38(1 H,d,J=8.6Hz). 7.3-7.8(6Hm), 8.93(1 H,d.J=4.0Hz) 

25 

Example 30: 

7-(3,4-DlchloilDenzyl)-6 J,8,9, 1 0 J 1 -hexahydro-6, 1 3-dioxo-5i3henyl-1 3H-[1 ,4]diazocino[2, 1 -g][1 , 7]na 

30 7-(3,4-Dichlorobenzyl)-7,8-dihydro-7-(5-hydroxybutyl)-8-oxo-5-phenyl-6-pyrido[3,4-b]pyridinecarboxamide (this 
was obtained by reacting the connpound as obtained in Reference Example 28 with 4-amino-1-butanol and treated in 
the same manner as in Reference Example 1 6) was reacted and treated in the same manner as in Example 1 5 to obtain 
the entitled compound as colorless crystals. 
m.p. 236-238''C (recrystallized from acetone-ethyl ether) 

35 NMR(200MHz, CDCI3) ppm: 1.7-2.3(4H.m), 3.14(1H.m), 3.39-3.60(2H,m), 3.70(1 H,d.J=15Hz), 
5.14(1 H,dd,J=15.5.9H2). 5.35(1 H.d,J^15Hz), 6.35(1 H.dd,J=8.4,2,0Hz). 7.02(2H,m), 7.18(1 H.d,J=8.4Hz), 7.3- 
7.6(6H,m). 8.91 (1 H.dd. J=4.0.1 .8Hz) 

Example 31 : 

40 

(S)-5-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-3,8-dimethyl-6-oxo-7-phenyl-6H-pyrido[2,3-b][1,5]ox^ 

TTie compound as obtained in Reference Example 29 was reacted and treated in the same manner as In Example 
1 1 to obtain the entitled compound as colorless crystals. 
46 m.p. 147-148°C (recrystallized from ethyl acetate-hexane) 

NMR(200MHz, CDCI3) ppm: 0.83(3H,d,J=7.4Hz), 2.07(3H.s). 2.39(1 H,m). 2.97(1 H,d.J=15.4Hz). 3.48(1 H.m), 
3.87(1H,dd.J=10.4,12.4Hz). 4.06(1 H.d,J=15.6Hz), 4.59(1 Kdd,J^5.2,12.4Hz). 5.44(1 H4.J=1 5. 4Hz), 7.37(2H,s). 
7.53(2H,s). 7.78(1 H.S). 8.29(1 H.s) 

50 



Elemental Analysis for C26H22N2O2F6: 


Calcd.(%): 
Found (%): 


C61.42. 
C61.30. 


H 4.36, 
H 4.52, 


N5.51 
N5.70 



[a]D^°: -106.8** (C = 0.257. CHCI3) 
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Example 32: 

(R)-5-[3.5-Bis(trifluoromethyl)benzyQ-2,3,4,5-tetrahydro-3,8-dimethyl-6-oxo-7iDhe^ 

5 The compound as obtained in Reference Example 30 was reacted and treated in the same manner as in Example 
1 1 to obtain the entitled corrpound as colorless crystals, 
m.p. 147-149°C (recrystalllzed from ethyl acetate-hexane) 

NMR(200MHz, CDCI3) ppm: Same as the spectrum of the compound of Example 31 

10 



Elemental Analysis for C26H22N2O2F6: 


Calcd.(%): 
Found (%): 


C61.42, 
C 61.26. 


H 4-36, 
H 4.33, 


N5.51 
N5.69 



la]o. +102.5° (C = 0.573, CHCI3) 
Example 33: 

20 

4-[3,5-Bis(trifluoromethyObenzyQ-2,3,4,5-tetrahydro-8HTiethyl-5-oxo-6-phenylpyridoI3,2-f][1,4]oxazepine 

The compound as obtained in Reference Example 31 was reacted and treated in the same manner as in Exanrple 
1 1 to obtain the entitled compound as colorless crystals. 
25 m.p. ISI-ISS^'C (recrystalllzed from ethyl acetate-lsopropyl ether) 

NMR(200MHz. CDCI3) ppm: 2.58{3H,s). 3.69(2H,t,J=5.4Hz). 4.47(2H.d,J=5.4Hz). 4.87(2H,s). 7.11(1H.s), 7.17- 
7.56(5H,m). 780(2H,s). 7.86(1 H.s) 



30 


Elemental Analysis for C24H18N2O2F6 • 1/4 H2O: 




Calcd.(%): 


C 59.44, 


H3.85, 


N5.78 




Found (%): 


C 59.42, 


H 3-82, 


N5.84 
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Example 34: 

40 5-[3,5-Bis(trifluoromethyObenzyl]-2,3,4,5-t6trahydro-9-methyl-6-oxo-7-phenyl-6H-pyrido[2,3-b]I1,5]oxazo^ 

The compound as obtained in Reference Example 32 was reacted and treated in the same manner as in Example 
1 1 to obtain the entitled compound as colorless crystals, 
m.p. 164-165*C (recrystalllzed from ethyl acetate-isopropyl ether) 
45 NMR{200MH2, CDCI3) ppm: 1.79(1H.m), 2.30(1H,m), 2.56(3H,5), 3.35(1H,m), 3.77(1H,m), 4.14(1 H.d,J=15.2Hz), 
4.31(1 H,m). 4.65(1 H.m), 5.49(1 H.d,J=15.2H2). 7.02(1 H,s). 7.20-7.50(5H,m). 772(2H,s). 783(1 H.s). 



Elemental Analysis for C25H20N2O2F6: 


Calcd.(%): 
Found (%): 


C 60.73. 
C 60.43, 


H 4.08. 
H 4.04, 


N5.68 
N5.74 



55 
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Example 35: 

4-[3,5-Bis(trifluoromethyi)benzyO-2,3,4.5-tetrahydro-8-methyl-5-oxo-6i3henylpyridop 9-oxide 

5 m-Chloroperbenzoic add (870 mg) was added to a chloroform (30 ml) solution of the compound (1.20 g) as 
obtained In Reference Example 33 and stirred for 20 hours at room temperature. The solvent was renrraved by distilla- 
tion, and aqueous potassium carbonate solution was added to the residue, which was then extracted with ethyl acetate. 
The extract was washed with aqueous potassium carbonate solution and dried, and the solvent was removed by distil- 
lation. Thus, the entitled compound was obtained as colorless crystals (1 .10 g), 

10 m.p. 181-183°C (recrystallized from TPHnsopropyl ether) 

NMR(200MHz. CDCI3) ppm: 2.62(3H.s). 3.72(2H,m), 4.65(2H,m). 4.89(2H,s). 7.18(1H.s). 7.20-7.50(5H,m). 7.79(2H.s). 
7.87(1 H.s) 



IS 


Elemental Analysis for C24H1SN2O3F6 • 1/2 H2O: 




Calcd.(%): 


C 57.03. 


H 3.79, 


N5.54 




Found (%): 


C 57.15, 


H3.77, 


N5.16 



20 



Example 38: 

25 5-[3.5-Bis(trtfluoromethyl)benzyO-2,3,4,5-tetrahydro-9-methyl-6-oxo-7i)henyl-6Hi3yrido[2,34)l[1^ 10-oxide 

The compound as obtained in Reference Example 34 was reacted and treated in the same manner as in Example 
35 to obtain the entitled compound as colorless crystals (727 mg). 
m.p. 116-118°C (reaystallized from ethanol-ethyl ether) 
30 NMR(200MHz. CDCI3) ppm: 1.60-1. 82(1 H,m), 2.42(1 H,m), 2.61 (3H,s), 3.43(1 H.dd,J=6.0,1 7.0Hz), 3.81 (1H,m), 
4.18(1 H,d.J=15.4Hz), 4.25(1H,m). 4.78(1 H,dd,J=5.2,12.6Hz), 5.52(1 H,d.J=15.4Hz), 7.16(1H,s). 7.18-7.50(5H,m), 
7.72(2H,s), 7.84(1 H,s) 



Elemental Analysis for CgsHgoNaOa * 1^ ^2^'- 


Calcd.(%): 
Found (%): 


C 58.31. 
C 58.17, 


H4.01. 
H 4.38, 


N5.44 
N5.31 



Example 37: 

46 8-Acetoxymethyl-4-[3,5-bis(trrfluoromethyl)benzyO-2,3,4,5-tetrahydro-5-oxo-6i3henylpyrido[3.2-f][1^ 

A mixture of the compound (939 mg) as otrtained in Reference Example 34 and acetic anhydride (25 ml) was 
heated under reflux for 20 minutes. The solvent was removed by distillation, and aqueous potassium carbonate solution 
was added to the residue, which was then extracted with ethyl acetate. The extract was washed with water and dried, 
so and the solvent was removed by distillation. Thus, the entitled compound was obtained as colorless crystals (740 mg). 
m.p. 122-124^0 (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 2.18(3H,s), 3.71(2H.t,J=5.6Hz). 4.50(2 H,t.J=5.6 Hz), 4.88(2H,s), 5.21{2H,s), 7.18- 
7.50(6H,m), 7,79(2H.s), 7.87(1 H,s) 

55 
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Elemental Analysis for C26H20N2O4F6: 


5 


Catcd.{%): 


C 58.00, 


H 3.74, 


N5.20 




Found (%): 


C 57.60, 


H 4.02. 


N5.09 



10 

Example 38: 

9-Acetoxymethyl-5-[3,5-bls(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-6-oxo-7-phenyl-6H 

15 The compound as obtained in Reference Example 36 was reacted and treated in the same manner as in Example 
37 to obtain the entitled compound as colorless crystals (479 mg). 
m.p. 156-157*'C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MH2, CDCI3) ppm: 1.60-1. 95(1 H,m), 2.00-2.20(1 H.m), 2.17{3H,s), 336(1H,m), 3,75(1H,m). 
4.14(1Kd,J=15.2Hz). 4.31(1H,m), 4.61(1H.m). 5.20(2H.s), 5.48(1 H.d.J=15.2Hz), 7.18(1H.s), 7.20-7.50(5H.m), 
20 7.70(2H,s). 7.83(1 H.s) 





Elemental Analysis for C27H22N2O4F6: 


25 


Calcd.(%): 


C 58.70, 


H4.01, 


N5.07 




Found (%): 


C 58.81. 


H4,11. 


N5.17 



30 

Example 39: 

4-[3,5-Bis(trifluoromethyQbenzyll-8-chIoromethyl-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-f][1,4] 

35 Phosphorus oxychloride (1 .24 ml) and triethylamine (1 .85 ml) were dropwise added at the same time to a dichlo- 
romethane (100 ml) solution of the compound (4.40 g) as obtained in Reference Example 34, while stiring at room tem- 
perature. The resulting mixture was heated under reflux for 1 hour, and then the solvent was removed by distillation. 
Aqueous potassium carbonate solution was added to the residue, which was then extracted with ethyl acetate-THF. The 
extract was washed with water and dried, and the solvent was removed by distillation. Thus, the entitled compound was 

40 obtained as colorless crystals (1.44 g). m.p. 183-184°C (reaystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 3-73(2H,t.J=5.4H2), 4.51(2H,t.J=5.4Hz), 4.66(2H,s), 4.89(2H,s), 7.27(1H.s), 7.30- 
7.55(5H,m), 7.81 (2H,s), 7.88(1 H.s) 



45 


Elemental Analysis for C24H17N2O2F6CI: 




Calcd.(%): 


C 55.99, 


H 3.33. 


N5.44 




Found (%): 


C 55.75, 


H 3.53, 


N5.27 



so 



Example 40: 

55 4-[3,5-Bis{trrfluoromethyQbenzyQ-2,3,4,5-tetrahydro-8-methoxymethyl-5-oxo-6i3henylpyrido[3,2-fl[1.4]oxazepine 

A mixture of the compound (1 51 mg) as obtained in Reference Example 39, THF (2 ml), methanol (1 ml) and 28 % 
sodium methoxide-methanol solution (1 ml) was stirred for 2 hours at room temperature. The solverrt was removed by 
distillation, and water was added to the residue, which was then extracted with ethyl acetate. The extract was washed 



52 



EP 0 733 632 A1 



with water and dried, and the solvent was removed by distillation. Thus, the entitled compound was obtained as color- 
less crystals (1 18 mg). 

m.p. 139-140°C (recrystallized from ethyl acetate-lsopropyl ether) 

NMR(200MHz. CDCI3) ppm: 3.51(3H.s), 3.71(2H,t.J=5.6Hz). 4.49(2H.t.J=5.6Hz), 4.58(2H.s). 4.89(2H.s), 7.27(1H.s). 
5 7.30-7.52(5H.m), 7.81 (2H.s), 7.87(1 H.s) 





Elemental Analysis for C25H20N2O3F6: 


10 


Calcd.{%): 


C 58.83, 


H 3.95, 


N5.49 


Found {%): 


C 58.73, 


H 3.95, 


N5.57 



IS 

Example 41 : 

4-(3,5-Bis(trrfluoromethyl)benzyO-2,3,4,5-tetrahydro-8-(2-methylethyl)-5-oxo-6i5henyipyrido[3,2-f]I1,4]oxM 

20 A mixture of the compound (150 mg) as obtained in Reference Example 39, THF (1 ml), isopropanol (10 ml) and 
sodium hydride (60 % oily) (120 mg) was stinted for 3 hours at room temperature. The solvent was renrx>ved by distilla- 
tion, and water was added to the residue, which was then extracted with ethyl acetate. The extract was washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by column chromatography (hex- 
anerethyl acetate = 1 :1) using silica gel to obtain the entitled compound as colorless crystals (74 mg). 

25 m.p. 1 34-136°C (recrystallized from ethyl acetate-hexane) 

NMR(200MHz, CDCI3) ppm: 1.26(6H,d.J=6,0Hz). 3.60-3.90(3H.m). 4.48(2H.t.J=5.4Hz). 4.63(2H.s), 4.89(2H.s). 
7.27(1 H,s), 7.30-7.55(5H,m), 7.81 (2H,s), 7.87(1 H,s) 



30 


Elemental Analysis for C27H24N2O3F6: 




Calcd.(%): 


C 60.22, 


H 4.49, 


N5.20 




Found (%): 


C 60.00, 


H4.61. 


N5.07 



35 



Example 42: 

40 4-[3,5-Bis(trifluoromethyl)benzyO-2,3.4,5-tetrahydro-8-methylthlomethyl-5-oxo-6-phenylpyrldo[3,2-fl[1,4]axazepine 

A mixture of the compound (125 mg) as obtained in Reference Example 39, methanol (5 ml) and aqueous 15 % 
sodium methylmercaptan solution (1 ml) was stirred for 10 minutes at room temperature. The solvent was removed by 
distillation, and water was added to the residue, which was then extracted with ethyl acetate. The extract was washed 
45 with water and dried, emd the solvent was removed by distillation. Thus, the entitled compound was obtained as color- 
less crystals (103 mg). 

m.p. 165-166°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 2.14(3H.s), 3.72(2H.t.J=5.4Hz), 3.79(2H,s). 4.49(2H.tJ=5.4Hz). 4.89(2H.s), 7.30- 
7.50(5H,m), 7.34(1 H,s), 7.81 (2H,s), 7.87(1 H.s) 



Elemental Analysis for C25H20N2O2SF6 • 1/6 H2O: 


Calcd.(%): 
Found (%): 


C 56.71. 
C 56.67, 


H 3.87. 
H 3.87, 


N5.29 
N5.23 
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Example 43: 

8-Aminomethyl-4-[3,5-bis(trrtluoromethyl)ben2yO-2,3,4,5-telrahydro-5-oxo-6-phenylpyrW 

5 A mixture of the compound {500 mg) as obtained in Reference Example 39, THF (10 ml) and aqueous 25 % ammo- 
nia (10 ml) was heated in a sealed tube at 120''C for 1 hour. After cooled, the solvent was removed by distillation, and 
water was added to the residue, which was then extracted with ethyl acetate. The extract was washed with water and 
dried, and the solvent was removed by distillation. Thus, the entitled compound was obtained as colorless crystals (443 
mg). 

10 m.p. 188-1 91 **C (recrystallized from THF-ethyl ether) 

NMR(200MHz. CDCI3) ppm: 3.71(2H.t.J=5.6Hz), 4.00(2H.s), 4.50(2H.tJ=5.6Hz). 4.89(2H,s). 7.20-7.60(6H.m), 
7.81 (2H.S), 7.87(1 H.s) 



15 


Elemental Analysis for C24H19N3O2F6: 




Calcd.(%): 


C 58.19. 


H 3.87, 


N8.48 




Found (%): 


C 58.36, 


H3.81, 


N8.00 



20 



Example 44: 

25 4-[3.5-Bis(trifluoromethyQbenzyl]-2,3,4,5-tetrahydro-8Hiiethylaminomethyl-5-Qxo-6-phenyIpyrido[3,2 

A mixture of the compound (150 mg) as obtained in Reference Example 39 and 40 % methylamine-methanol solu- 
tion was stin-ed for 30 minutes at room temperature. The solvent was removed by distillation, and water was added to 
the residue, which was then extracted with ethyl acetate. The extract was washed with water and dried, and the solvent 
30 was removed by distillation. Thus, the entitled compound was obtained as colorless crystals (115 mg). 
m.p. 152-154'C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MH2, CDCI3) ppm: 2.50(3H.s), 3.70(2H,t,J=5.6Hz), 3.89(2H,s), 4.48(2H,t,J=5.6Hz), 4.88(2H,s), 7.22- 
7.50(6Km), 780(2H,s), 7.86(1 H,s) 



Elemental Analysis for C25H2iN302Fg: 


Ca!cd.(%): 
Found {%): 


C 58.94, 
C 58.71, 


H4.15. 
H 4.25, 


N8.25 
N8.35 



Example 45: 

45 

4-[3,5-Bis(trifluoromethyI)benzyl]-8<limethyIarninomethyl-2,3,4,5-tetrahydro-5-oxo-6-pheny!pyrido[3 

Dimethylamine (1 ml) was added to a THF (3 ml) solution of the compound (150 mg) as obtained in Reference 
Example 39, and then stirred for 30 minutes at room temperature. The solvent was removed by distillation, and water 
50 was added to the residue, which was then extracted with ethyl acetate. The extract was washed with water and dried, 
and the solvent was removed by distillation. Thus, the entitled compound was obtained as colorless crystals (128 mg). 
m.p. 186-188'*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 2.33{6H.s), 3.60(2H,s), 3.71(2H,t,J=5.6Hz). 4.49(2H,t,J=5.6Hz), 4.89(2H,s). 7.26(1 H,s). 
7.30-7.50(5H,m), 7.81 (2H,s), 7.86(1 H.s) 
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Elemental Analysis for C26H23N3O2F6: 


Calcd.(%): 
Found (%): 


C 59.66, 
C 59.43, 


H 4.43, 
H 4.49, 


N8.03 
N7.84 



Example 46: 

4-[3,5-Bis(trrfluoromethyl)benzyO-8-cydopropylaminoniethyI-2,3,4,5-tetrahydro-5-oxo-6-phen^ 
f][1,4]oxazepine 

Cyclopropylanrilne (0.5 ml) was added to a THF (10 ml) solution of the compound (155 mg) as obtained in Refer- 
ence Example 39. and then heated under reflux for 15 hours. The solvent was removed by distillation, and water was 
added to the residue, which was then extracted with ethyl acetate. The extract was washed with water and dried, and 
the solvent was removed by distillation. The residue was subjected to column chromatography (ethyl acetate:methanol 
= 9:1) using silica gel, to thereby separate and purify the product. Thus, the entitled compound was obtained as color- 
less crystals (127 mg), 

m.p. 129-1 31 "*C (recrystallized from ethyl acetate-hexane) 

NMR(200MHz, CDCI3) ppm: 0.44(4H.m), 2.19(1H.m), 3.69(2H,t,J=5.6H2), 3.97(2H,s), 4.48(2H.t,J=5.6Hz), 4.87(2H,s). 
7.25(1 H,s), 726-7.55(5H,m), 7.79(2H,s), 7.86(1 H,s) 



Elemental Analysis for C27H23N3O2F6 • 1/6 H2O: 


Calcd.(%): 
Found (%): 


C 60.22. 
C 59.98, 


H 4.37, 
H4.40, 


N7.80 
N7.85 



Example 47: 

4-[3,5-Bis(trifluoromethyI)benzyQ-2,3,4,5-tetrahydro-8-(N-methylpiperazinomethyl)-5-oxo-6-phenylpyrido[3,2- 
f][1,4]oxa2epine 

N-Methylpiperazine (1 ml) was added to a THF (1 ml) solution of the compound (150 mg) as obtained in Reference 
Example 39, and then stirred for 15 hours at room temperature. The solvent was removed by distillation, and water was 
added to the residue, which was then extracted with ethyl acetate. The extract was washed with water and dried, and 
the solvent was removed by distillation. Thus, the entitled compound was obtained as colorless crystals (105 mg). 
m.p. 181-182°C (recrystallized from ethyl acetatensopropyl ether) 

NMR(200MHz, CDCI3) ppm: 2.30(3H,s). 2.48(4H,br). 2.59(4H,br), 3.68(2H,s), 3.71(2H,t.J=5.6Hz), 4.48(2H,t,J=5.6Hz), 
4.89(2H,s), 7.27(1H,s), 7.30-7.50(5H.m), 7.81(2H.m). 7.87(1 H.s) 



Elemental Analysis for C26H28N4O2F6: 


Calcd.(%): 
Found {%): 


C 60.20. 
C 59.96, 


H 4.88. 
H 5.00, 


N9.68 
N9.51 



55 



EP0 733 632 A1 



Example 48: 

8-Acetylaminomethyl-4-[3,5-bis(trifluoromethyl)benzyO-2,3.4,5-tetrahydro-5-oxo-6-phen 

5 Acetic anhydride (1 ml) was added to a pyridine (3 m\) solution of the compound (1 50 mg) as obtained in Reference 

Example 43, and then stirred for 20 minutes at room temperature. The solvent was removed by distillation, and ethyl 
acetate was added to the residue. The resulting mixture was washed with 1 N-hydrochloric acid and water and dried, 
and then the solvent was removed by distillation. Thus, the entitied compound was obtained as colorless crystals (1 1 3 
mg). 

10 m.p. 223-224°C (recrystallized from THF-ethyl ether) 

NMR(200MHz. CDCI3) ppm: 2.07{3H,s), 3.72(2H.t.J=5.4Hz), 4.49(2H.t.J=5.4Hz), 4.56(2H,d,J=5.4Hz). 4.88(2H,s), 
6.62(1 H.br), 7.21 (1H,s). 7.22-7.55(5H.m). 7.80(2H.s), 7.87(1 H,s) 



15 


Elemental Analysis for C26H2iN303Fg: 




Calcd.(%): 


C 58.10, 


H 3.94. 


N7.82 




Found (%): 


C 58.06, 


H 3.97, 


N7.99 



20 



Example 49: 

25 4-[3,5-Bis(trifluorometiiyObenzyl]-2,3,4,5-tetrahydro-8-methanesulfbnylaminomethyl-5-oxo-6-phenylpy^ 
f][1.4]oxazepine 

Triethylamine (0.085 ml) and methanesulfonyl chloride (0.050 ml) were added to a THF (5 ml) solution of the com- 
pound (150 mg).as obtained in Reference Example 43, and then stirred for 1 hour at room tenperature. The solvent 
30 was removed by distillation, and ethyl acetate was added to the residua The resulting mixture was washed with aque- 
ous potassium carbonate solution and water and dried, and then the solvent was renrxTved by distillation. Thus, the enti- 
tled compound was obtained as colorfess crystals (108 mg). 
m.p. 194-195**C (recrystallized from THF-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 2.99(3H,s). 3.72(2H,t,J=5.4Hz), 4.44(2H,d.J=6.0Hz). 4.48(2H,t.J=5.4Hz), 4.88(2H,s), 
35 5.55(1 H,t,J=6.0Hz), 7.26(1 H,s), 7.27-7.50(5H,m), 7.80(2H,s), 7.87(1 H,s) 





Elemental Analysis for C25H21 N3O4SF6 - 1/2 HgO: 


40 


Calcd.(%): 


C51.55. 


H 3.80, 


N7.21 


Found (%): 


C51.43. 


H 3.78, 


N7.07 



45 

Example 50: 

6-[3,5-Bis(trifluorometiiyObenzyl]-5,67,8,9,10-hexahydro-3,9-dimethyl-5,10-dioxo-4-phenylpyrido[2.3-f][1^^^^ 

50 Trietiiylamine (0.42 ml) and methanesulfonyl chloride (0.24 ml) were added to a THF (15 ml) solution of the com- 
pound (370 mg) as obtained in Reference Example 33, and then stirred for 1 hour at room temperature. Aqueous sat- 
urated sodium hydrogencarbonate solution (1 5 ml) was added to the reaction mixture and further stirred for 40 minutes 
at room temperature. Then, the mixture was extracted wrth ethyl acetate. The extract was vrashed witii diluted hydro- 
chloric acid and saturated saline solution and dried, and then the solvent was removed by distillation. The residue was 

55 dissolved in THF (30 ml), and sodium hydride (60 % oily) (84 mg) was added thereto and heated under reflux for 40 
minutes. The resulting reaction mixture was diluted with etiiyl acetate, then washed with diluted hydrochloric acid, aque- 
ous sodium cartx)nate solution and saturated saline solution, and tiiereafter the solvent was removed by distillation. 
Thus, the entitied compound was obtained as colorless crystals (213 mg). 
m.p. 203-205**C (recrystallized from etiiyl acetate-isqaropyl ether) 
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NMR(200MH2. CDCI3) ppm: 1.72(1 H.dd.J=1 5 J.2Hz), 2.18(3H.s). 2.75(1 H,m). 3.04(3H.s). 3.54(3H.m). 
4.09(1H,cld.J=14,7.2Hz), 7.2-7.6(5H,m), 7.48(2H,s), 7.74(1H,s). 8.69{1H,s) 



Elemental Analysis for C26H21N3O2F6 '0.2 H2O: 


Calcd.(%): 
Found {%): 


C 59.48, 
C 59.39, 


H4.11. 
H4.13, 


N8.00 
N7.83 



Ei-MS m/z: 521 (M+) [(C26H2iN302F6)T 
Example 51 : 

6-[3,5-Bis{trlfluoromethyl)benzyl]-5,6J,8,9,10-hexahydro-9-methyl-5,10<iioxo-4-phen^ 

The compound as obtained In Reference Example 34 was reacted arxi treated In the same manner as in Example 
50 to obtain the entitled compound as colorless crystals. 
m.p. 167-169°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDQa) ppm: 2.05(1 H.m), 2.87(1 H,m),3.10(3H.s), 3.36(1 H,d,J=14H2), 3.48(1 H,d.J=14H2). 3.97(1H.m). 
4.26(1 H,dd.J=15,7.1 Hz), 7.35(3H,m), 7.53(5H.m), 7.71(1H,s), 8.81(1H,d,J=5.0Hz) 



Elemental Analysis for C25H19N3O2F6: 


Calcd.(%): 
Found (%): 


C 59.18, 
C 58.90, 


H 3.77, 
H3.81, 


N 8.28 
N8.05 



Example 52: 

6-Benzyl-5,6,7,8,9,10-hexahydro-3,9-dimethyl-5,10-cfioxo-4-phenylpyrido[2,3-f][1 .4]diazocine 

N- Benzyl- N-(2-hydroxyethyl)-5-methyl-2-methylaminocart)onyl-4-phenyl-3-pyridinecarbQxamide (this was pre- 
pared by reacting the compound as obtained in Reference Example 35 with methylamine and treated in the same man- 
ner as in Step 4 in Reference Example 33) was reacted and treated in the same manner as in Example 50 to obtain the 
entitled compound as colorless crystals, 
m.p. 183-184°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz. CDQa) ppm: 1.46(1 H,dd,J= 15,8. 1Hz), 2.17(3H,s). 2.69(1H,m), 3.02(3H,s), 3.27(1 H,d,J=13Hz). 
3.44(1 H,d.J=13Hz), 3.56(1H,m). 4.00(1H,m), 7.01(2H,m), 7.2-7 .6(8H,m), 8.68(1H,s) 



Elemental Analysis for C24H23N3O2: 


Calcd.(%): 
Found (%): 


C 74.78, 
C 74.52, 


H6.01. 
H6.13, 


N 10.09 
N 10.82 



Exarrple 53: 

6-[3,5-Bis(trifluoromethyl)benzyO-9-ethyl-5,6,7,8,9,10-hexahydro-3-methyl-5,10-dioxo-4-phenylpyrido[2,3-f][1,4]diazoc- 
ine 

N-[3,5-Bis(trifluoromethyl)benzyq-2-ethylaminocarbonyl-N-(2-hydroxyethyl)-5-methyl-4-phenyl-3-pyridinecarboxa- 
mide (this was prepared by reacting the compound as obtained in Step 3 in Reference Example 33 with ethylamine and 
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treated in the same manner as in Step 4 in Reference Example 33) was reacted and treated in the same manner as in 
Example 50 to obtain the entitled compound as colorless crystals, 
m.p. 228-229*C (recrystallized from ethyl acetale-lsopropyl ether) 

NMR{200MHz, CDCI3) ppm: 1.33(3H.t.J=7.0Hz). 1.51(1Kdd.J=15.7.6Hz), 2.18(3H,s). 2.72(1H,m). 3.39(1H,m), 
5 3.42(1 H,d,J=14Hz), 3.57(1 H,d.J=14Hz). 3.57(1H,m), 3-77(1H,m). 4.03(1 H,dd,J=15,7.6Hz), 7.2-7.6(5H,m). 7.48{2H,s), 
7.74(1 H.s), 8.69(1H.s) 





Elemental Analysis for C27H23N3O2F6: 


10 


Calcd.(%): 


C 60.56, 


H 4.33, 


N7.85 




Found (%): 


C 60.28, 


H4.51. 


N7.65 



Example 54: 

6-[3,5-Bis(trif luoromethyObenzyO-6,7,8,9, 10,11 -hexahydro-3, 1 0-dimethyl-5, 1 1 -dioxo-4-phenyl-5H-pyrido[2,3- 
20 g][1,5]diazonine 

The compound as obtained in Reference Exanrple 36 was reacted and treated in the same manner as in Example 
50, to obtain the entitled compound as colorless crystals, 
m.p. 247-249''C (recrystallized from THF-ethyl acetate-isopropyl ether) 
25 NMR(200MHz, CDCI3) ppm: 1.2-1.4(1H,m), 1.8-2.3(1 H,m), 2.15(3H,s), 3.0-3.6(4H,m), 3.04(3H,s), 3.91(1H,d,J=15Hz), 
5.32(1H.d.J=15Hz), 7.0-7.5(7H,m). 7.75(1 H,s), 8.59(1H.s) 



Elemental Analysis for C27H23N3O2F6: 


Calcd.(%): 
Found (%): 


C 60.56, 
C 60.41, 


H 4.33. 
H 4.45. 


N7.85 
N7.87 



35 EI-MS nrVz: 535 (M*) [{C27H23N302F6)1 
Example 55: 

4-[3,5-Bis(trtfluoromethyl)benzyl]-8-hydroxymethyl-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-f][1,4]ox^ 

40 

A mixture of 8-acetoxymethyi-4-(3,54)is{trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-5-oxo-6i3hehylpyrido[3,2- 
f][1,4]oxazepine (Example 37) (4,51 g), ethanol (50 ml), and 4N-NaOH (50 ml) was stirred for 1.5 hours at room tem- 
perature. After evaporation of the solvent, water was added to the residue. The pH of the mixture was adjusted to ca.8 
using dilute hydrochloric acid, and extracted with ethyl acetate. The extract was washed with water, dried and evapo- 
45 rated to give the entitled compound as colorless crystals (4.1 0 g). 
m.p. 1 99-201 *C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 3.10(1H,b), 3.71(2H,t,J=5.6Hz), 4.50(2H.t,J=5.6Hz), 4.78(2H,s). 4.88(2H.s). 7.20- 
7.50(6H,m). 7.80(2H,m), 7.87(1 H,s). 

50 Example 56: 

4-[3,5-Bis(tr(fluoromethyl)benzyl]-2,3,4,5-tetrahydro-5<)xo-6-phenyIpyrido[3,2-fl[1,4]oxazepine-8-carb^ acid 

A mixture of 4-[3,5-bis(trifluoromethyl)benzyl]-8-hydroxymelhyl-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2- 
55 f][l,4]oxazepine (Exanple 55) (3.49 g), 2N-NaOH (100 ml) and pottasium permanganate (2.22 g) was stin-ed for 45 
hours at room temperature. To the reaction mixture was added saturated aqueous sodium thiosulfate (10 ml). After the 
pH of the mixture was adjusted to ca.3 using hydrochloric acid. The mixture was extracted with ethyl acetate-THF (1 :2). 
The extract was washed with aqueous sodium chloride solution, dried and evaporated to give the entitled compound as 
colorless crystals (2.74 g). 
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m.p. 119-123°C (recrystallized from methanol-ethyl ether) 

NMR(200MHz, DMSO-dg) ppm: 3.94(2H,b), 4.46(2H.b), 4.91 (2H,s). 7.25-7.55(5 H.m), 7.90(1 H.s), 8.06(2Ks), 
8,12(1H.s). 

Example 57: 

4-[3,5-Bis(trrfluoromethyl)benzyO-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-f][1,4]Qxazepine-8-carbox^ 

A mixture of 4-[3,5-bis(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-f][1 ,4]oxazepine-8-car- 
boxylic acid (Example 56) (220 mg), THF (15 ml), DMF (catalytic amount) and thionyl chloride (0.087 ml) was stirred for 
2.5 hours with heating under reflux. The solvent was evaporated, and the residue was dissolved in THF (10 ml). To the 
solution was added aqueous ammonia (2 ml). After being stirred for 1 hour at room temperature, the mixture was con- 
centrated. To the concentrate was added water, and the mixture was extracted with ethyl acetate. The extract was 
washed with water, dried and evaporated to give the entitled compound as colorless crystals (163 mg). 
m.p. 221-222°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 374(2H,t.J=5.6Hz). 4.50(2H,t.J=5.6Hz), 4.92(2H.s), 5.80(1 H.b), 7.30-7.55(6H,m), 
7.83(2H.s). 7.89(1H.s). 8.20(1H.s). 

The compounds of Examples 58 to 63 were similarly prepared by reaction and work-up as described in Example 
57 using 4-[3,5-bis(trif luoromethyl)benzyf]-2,3,4,5-tetrahydro-5-oxo-6-phenyipyrido[3,2-f][1 ,4]oxazepine-8-cart>oxylic 
add (Example 56) (via the acid chloride) and substituted amines (methylamine, dimethylamine. n-butylamine, piperid- 
ine, morpholine, and 1-methylplperazine). The physico-chemical data are described below. 

Example 58: 

4-[3,5-Bis(trifluoromethyl)benzyQ-N-methyl-2.3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-f][1,4]oxa2epine-8-cart^^ 
ide 

m.p, 145°C (decomposed) (recrystallized from THF-ethyl ether) 

NMR(200MHz. CDCI3) ppm: 3.04(3H,d,J=5.2Hz), 3.73(2H,t,J=5.4Hz), 4.48(2H,t.J=5.4Hz), 4.90(2H.s). 7.25- 
7.60(5H,m), 7.65-7.95(1 H,b), 7.81(2H.s). 7.87(1H,s), 8.17(1H,s). 

Example 59: 

4-[3,5-Bis(trrfluoromethyl)benzy[l-N,N-dimethyl-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-fJ[1,4]oxazepine-8-car^ 
aniide m.p. 235-236"C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 3.1 1(3H,s), 3.15(3H,s), 3.72(2H.t.J==5.6Hz), 4.47(2 H,t.J=5.6Hz), 4.90(2H,s). 7.25- 
7.50(5H,m), 7.60(1 H.s). 7.82(2H.s). 7.88(1 H.s). 

Example 60: 

4-[3,5-Bis(trifluoromethyObenzyn-N-n-butyl-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3.2-f][1,4]oxazepine-8-car- 
boxamide 

m.p, 194-196°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 0.96(3H.tJ=7.2Hz). 1.20-1 .80(6H.m). 4.78(2H,m). 3.73(2H.t.J=5.6Hz), 
4.49(2H,tJ=5.6Hz), 4.91(2H,s), 7.30-7.58(5H,m), 7.82(2Ks), 7.88(1 H.s), 8.18(1H,s). 

Example 61 : 

4-[3,5-Bis(trifluoromethyl)benzyl]-2.3,4,5-tetrahydro-5-oxo-6i3henyl-8-piperidinocartx)nylpyrido[3,2- 
f][1,4]oxazepine 

m.p. 218-220°C (recrystallized from THF-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 1.60(2H,b), 1.69(4H,b). 3.44(2H.t.J=5.6Hz), 3.72(4Km), 4.46(2H,t.J=5.6Hz), 4.89(2H.s), 
7.20-7.60(6H.m), 7.81 (2H.s), 7.87(1 H,s). 
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Example 62: 

4-[3,5-Bis(trrfluorom8thyObenzyO-2,3,4,54etrahydro-8-morphdinocarbonyl-5-oxo-6i3he^^ 
m.p. 265-266**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 3.55-3.90(1 OH,m), 4.46(2H,tJ=5.6Hz), 4.89(2H.s). 7.25-7.52(5H.m), 7.59(1H,s), 
7.81 (2H,s). 7.88(1 H,s). 

Example 63: 

4-[3,5-Bis(trrfluoromethyObenzyl]-2,3,4,54etrahydro-8-[1-(4-methylplperazinyl)carbonyl]-5-oxo-6^^ 
f][1,4]oxazepine-8-carboxamide m.p. 196-198**C (recrystallized from THF-isopropyl ether) 
NMR(200MHz, CDCI3) ppm: 2.35(3H,s), 2.45(2H,m), 2.54(2H,m), 3.61 (2H.m). 3.72(2H,t,J=5.6Hz). 3.84(2H,m), 
4.46(2H.U=5.6Hz), 4.89(2H.s). 7.25-7.50(5H,m), 7.54(1 H,s). 7.81(2H,s). 7.88(1 H.s). 

The compounds as described in Example 64 - 72 were obtained as colorless crystals from the compounds of Ref- 
erence Example 37 - 45, respectively, by substantially the same reaction and work-up as Example 11 (i.e.. by cycliza- 
tion in the presence of sodium hydride in THF). TTie physico-chemical data are described below. 

Example 64: 

2,3,4,5-Tetrahydro-5-oxo-6-phenyl-4-(3,4,5-trimethoxybenzyl)pyrido[3,2-f][1,4]oxazepine 
m,p. 177-179*'C (recrystallized from acetone-ethyl ether) 

NMR{200MHz. CDCI3) ppm: 3.70(2H.t,J=5.6Hz), 3.85(6H,s), 3.87(3H,s). 4.34(2HW=5.6Hz). 472(2H.s). 6.60(2H.s), 
7.24(1 H.dJ=5.2Hz). 7.30-7.55(5H.m). 8.42(1 H.d.J=5.2Hz). 

Example 65: 

4-(3,4-Dichlorobenzyl)-2,3.4,5-tetrahydro-5-oxo-6-phenylpyrido[3.2-f][1,4]oxazepine 
m.p. 189-192**C (recrystallized from THF-ethyl ether) 

NMR(200MHz. CDCI3) ppm: 3.67(2H,t,J=5.4Hz). 4.42(2H.t,J=5.4Hz), 4.71(2H,s), 7.10-7.70(9H,m). 
8.43(1 H.d.J=5.2Hz). 

Example 66: 

4-(3,4-Dimethoxybenzyl)-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-f][1,4]Qxazepine 

m.p. 175-176°C (recrystallized from THF-ethyl ether) NMR(200MHz. CDCI3) ppm: 3.67(2H.t.J=5.4Hz). 3.85(3H,s), 
3.91 (3H,S). 4.29(2H,t,J=5.4Hz). 4.72(2H.s). 6.80-7.00(3 H.m), 7.22(1H.d,J=5.2Hz), 7.30-7.50(5H,m). 
8.40(1 H.d,J=5.2Hz). 

Example 67: 

4-Benzyl-2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido[3,2-fl[1,4]oxazepine 
m.p. 209-21 rC (recrystallized from methanol-ethyl ether) 

NMR{200MHz, CDQa) ppm: 3.64(2H,t,J=5.6Hz), 4.33(2H.t,J=5.6Hz), 4.77(2H,s), 7.22(1 H,d,J=5.2Hz). 7.30- 
7.55(5H,m), 8.39(1 H.d.J=5.2Hz). 

Example 68: 

2,3,4,5-Tetrahydro-6-oxo-7-phenyl-5-(3,4,5-trimethoxybenzyl)-6H-pyrido[2,3-b][1,5]oxazocine 
m.p. 155-156*C (recrystallized from ethyl acetate-ethyl ether) 

NMR(200MHz. CDCI3) ppm: 1.65-1 .85(1 H.m). 2.29(1 H.m). 3.40-3. 75(2 H.m), 3.77(6H.s). 3.87(3H,s). 
4.07(1 H,d,J=1 4.2Hz), 4.27(1H.m), 4.66(1 H.m). 5.22(1 H.d,J=14.2Hz). 6.53(2H,s), 7.15(1H,d.J=5.2Hz), 7.35(5H,m), 
8.40(1 H,d,J=5.2Hz). 
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Example 69: 

(S)-5-Benzyl-2,3,4,5-t©trahydro-3-methyl-6-oxo-7-phenyt-6H-pyrido[2,3-b][1.5]oxa2od 
m.p. 139-1 41 °C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 0.84(3H,d.J=7.0H2), 2.43(1H,m). 3.12(1 Kd,J=U.8H2), 3.39(1 Hdd,J=15.4&10.2Hz), 
3.72-4.00(2Km). 4.60(1H,dd.J=12.4&5.2Hz), 5.51(1H.d.J=14.8Hz), 7.16(1H.d.J=5.0Hz), 7.20-7.50(1 OH,m). 
8.39(1 H,dJ=5.0Hz). 

Example 70: 

(R)-5-Benzyl-2,3,4.5-tetrahydro-3-methyl-6-axo-7-phenyl-6H-pyrido[2,34)I[1,5]oxazcx;in^ 

m.p. 139-1 40^0 (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: the same as the spectrum of the compound of Example 69. 

Example 71 : 

(S)-5-[3,5-Bis(trifluorome4hyl)benzyQ-2,3,4,5-tetrahydro-3-methyl-6-oxo-7-phenyl-6H-pyrido[2,3-b][1^ 
m,p. 1 42-1 43°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 0.87(3H.d.J=7.0Hz). 2.46(1H,m). 3.10(1H,d,J=15.4H2), 3.59(1Kdd,J=15.0&10.6Hz), 
3.92(1 H,dd.J=12.6&10.4Hz). 4.20(1 Kd,J=15.4Hz), 4.63(1 H.dd,J=12.6&5.2Hz), 5.50(1 H.d,J=15.4Hz), 
7.18(1H,d.J=5.0Hz), 7.20-7.50(5H,m), 772{2H,s). 7.84(1H.s), 8.43(1 H.d,J=5.0Hz). 

Example 72: 

(R)-5-[3,5-Bis(trifluoromethyl)berizyO-2,3.4,5-tetrahydro-3-methyl-6-oxo-7-pheriyl-6H-pyrido[2,3-b]I1.5]oxazod 

m.p. 1 42-1 43°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm; same as the spectrum of the compound of Example 71. 

Example 73: 

7-Benzyl-6,7,8,9, 1 0, 1 1 -hexahydro-5-{4-methylphenyl)-6, 1 3-dioxo-1 3H-[1 ,4]diazocino[2, 1 -g][1 ,7]naphthyridine 

The compound as obtained in Reference Exarrple 46 was reacted and treated in the same manner as Example 15. 
m.p. 239-241 "C (recrystallized from ethyl acetatensopropyl ether) 

NMR(200MHz, CDCI3) ppm: 1.6-2,1(4H,m), 2.50{3H.s). 3-14(lKdd,J=15&3.8Hz). 3.3-3.7(2H,m), 3.77(1 H,d,J=15Hz), 
5.14(1 H.dd.J=14&5.9Hz), 5.42(1 H,d.J=15Hz), 6.67(2H,d,J=7.0Hz), 6.92(1 H,dd,J=7.6&1.8Hz). 7,1-7.5(6H,m), 
7.46(1 H,dd.J=8.4&4.4Hz), 7.60(1 H,dd,J=8.4&1 .8Hz), 8.90(1 H,dd.J=4.4&1 .8Hz). 

Example 74: 

(9R)-7-Benzyl-6J,8,9J0J1-hexahydro-9-methyl-5-(4-methylphenyl)-6,13-dioxo-13H-[1.4]diazocino[2J^^^ 
thyridine 

The compound as obtained in Reference Example 47 was reacted and treated in the same manner as Example 15. 
m.p. 218-220°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 0.85(3H,d.J=7.0Hz), 1.50-1.75(1H.m), 1.90-2.35(2H,m), 2.50(3H.s). 2.89(1 H.d,J=15Hz). 
3.26(1 H.dd.J=14&10Hz), 3.59(1 H,dd,J=14&11 Hz), 3.75(1 H,d,J=15Hz), 5.10(1 KddJ=14&6. 1Hz). 5.42(1 H.d.J=15Hz). 
6.69(2H,d.J=6.8Hz), a91(1H,dd,J=7.8&1.8Hz). 7.1-7.5(6H,m), 7.46(1 H,dd,J=8.4&4.2Hz). 7.60(1 H.dd,J=8.4&1.8Hz), 
8.90(1 Kdd,J=4.2&1.8Hz). 
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Example 75: 

(9S)-7-Benzyl-6.7,8,9,1 0,1 1 -hexahydro-9-methyl-5-(4-methyIpheny!)-6.1 3Hdioxo-13H-I1 .4]diazocino[2,1 -g][1 .7]naph- 
thyridine 

The compound as obtained in Reference Example 48 was reacted and treated in the same manner as Example 15. 
m.p. 218-220*'C (recrystallized from ethyl acetate-isopropyl ether) 
NMR(200MHz, CDCI3) ppm: same as the spectrum of the compound of Example 74. 

Example 76: 

(9R)-67,8.9, 1 0, 1 1 -Hexahydro-9-methyl-5-(4-m6thylphenyl)-6 J 3Klioxo-7-(3,4,5-trimethoxyb©nz^^^ 
ino[2,1-g][1 ,7]naphthyrldine 

The compound as obtained in Reference Example 49 was reacted and treated in the same manner as Example 15. 
A white powder 

NMR(200MHz, CDCI3) ppm: 0.90(3H.d.J=6.6Hz), 1.5-1. 8(1 H.m), 1.9-2.5{2H.m). 2.41 (3H.s), 3.11(1H,d,J=15Hz). 
3.35(1 H,dd,J=15&1 1Hz), 3.56(1 H,dd,J=14&1 1Hz). 3.7-3.9(1 H,m), 3.75(6H,s), 3.87(3H,s), 5.07(1 H,dd,J=14&5.9 Hz), 
5.19(1 H,d,J=15Hz). 6.30(2H.S). 6.77(1 H,d,J=8.0Hz), 6.97(1 H,d.J=8.0Hz), 7.29(1 H,d,J=8.2Hz), 7.37(1 H,d,J=8.2Hz), 
7.45(1 H,dd,J=8.4&4.0Hz). 7.58(1 H,dd,J=8.4&1 .4Hz), 8.89(1 H,dd,J=4.0&1 .4Hz). 

Example 77: 

(9S)-67.8,9,10,11-Hexahydro-9-methyl-5-(4-methylphenyl)-6.13<lioxo-7-(3.4,5-trimethoxyb^ 
ino[2,1 -g][1 ,7]naphthyridine 

The compound as obtained in Reference Example 50 was reacted and treated in the same nianner as Example 15. 
A white powder. 

NMR(200MHz, CDCI3) ppm: same as the spectrum of the compound of Example 76. 
Example 78: 

(9R)-7-(3,5-Dimethoxybenzyl)-67,8,9 J 0 J 1 -hexahydro-9-methyl-5-(4-methylphenyl)-6 J 3Kiioxo-1 3H-(1 .4^^ 
ino[2J-g][1 ,7]naphthyridine 

The compound as obtained in Reference Example 51 was reacted and treated in the same manner as Example 15. 
m.p, 206-208**C (recrystallized from ethanol-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 0.87(3H,d,J=7.0Hz), 1.67(1H,m). 1. 9-2.4(2 H.m), 2.42(3Ks), 3,05(1 H,d,J=15Hz), 3.24- 
3.40(1H,m). 3.45-3.85(2H,m), 3.74(6H,s), 5.08(1 H,dd,J=14&5-8Hz). 5.26(1 H.d,J=14Hz). 6.12(2H,d,J=2.0Hz), 
6.38(1 H.t.J=2.0Hz). 6.84(1 H,d. J=7.0Hz). 7.09(1 H,d.J=7.0H2), 7.29(1 H,d.J=^.2H2), 7.38(1 H,d,J=9.2Hz). 
7.46(1 H.dd.J=a2&4.2Hz), 7.62(1 H,dd,J=8.2&1 .6Hz), 8.89(1 H.dd,J=4.2&1 .6Hz). 

The compounds as described in Reference Example 37 - 45 were obtained as pale yellow oily substances using 2- 
chloro-4-phenyl-3-pyridinecarboxylic acid and N-substituted-N-(substrtuted)benzylamines {i.e., N-(2-hydroxyethyl)-N- 
(3,4.5-trimethoxybenzyl)amine, N-(3,4-dichIorobenzyl)-N-(2-hydroxyethyl)amine, N-(3,4-dimethoxybenzy1)-N-(2- 
hydroxyethyf)amine, N-benzyl-N-(2-hydroxyethyl)amine, N-(3-hydroxypropyl)-N-(3,4,5-trimethoxybenzyl)amlne, N-ben- 
zyl-N-[(S)-3-hydroxy-2-methylpropyl]amine, N-benzyl-N-[(R)-3-hydroxy-2-methylpropyl]amine, N-[3,5-Bis(trifluorome- 
thyl)benzyI]-N-[(S)-3-hydroxy-2-methyipropyl]amine, and N-[3,5-bis{trffluoromethyl)ben2yf]-N-[(R)-3-hydroxy-2- 
methylpropyl]amine. respectively) by substantially the same reaction and work-up as Reference Example 12 • Step 2. 
The physico-chemical data are described below. 

The compounds as described in Exannple 79 - 82 were obtained as coloriess crystals from the compounds of Ref- 
erence Example 52 - 55, respectively, by substantially the same reaction and work-up as Example 1 1 (i.e.. by cycliza- 
tion in the presence of sodium hydride in THF). The physico-chemical data are described below. 
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Example 79: 

4-Benzyl-2,3,4,5-tetrahydro-5-oxo-6-(4-methylphenyl)pyrido[3,2-f][1,4]oxa2epine 

5 m.p. 203 -204° C (recrystallized from methanol-ethyl ether) 

NMR(200MHz. CDCI3) ppm: 2.41(3H,s), 3.64(2H,t,J=5.4Hz), 4.32(2H,W=5.4Hz). 4.78(2H,s), 7.21 (1H.d,J=5.2Hz). 
7.25(4H.S), 7.38{5H,S), 8.37(1 H.d.J=5.2H2). 

Example 80: 

10 

4-[3,5-Bis(trrfluoromethyl)benzy02,3,4,5-tetrahydro-5-Qxo-6-(4-methylphenyl)pyrkio[3,2-f][^ 
m.p. 212-213 °C (reaystallized from acetone-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 2.40(3H.s). 3.70(2H,t.J=5.6Hz). 4.47(2H.t.J=5.6Hz), 4.89(2H.s), 7.24(total 5H.m), 7.81 
(2H.S). 7.87(1H.s). 8.41(1H.d.J=5.2Hz). 

15 

Example 81 : 

(S)-5-Benzyl-2,3,4,5-tetrahydro-3-methyl-7-{4-methylphenyi)-6-oxo-6Hi3yrido[2,3-b][1,5]ox^ 

20 m.p. 1 48-149 °0 (recrystallized from acetone-ethyl ether) 

NMR(200MHz. CDCI3) ppm: 0.83(3H,d.J=7.4Hz), 2.30-2.60(1 H,b), 2.42(3H,s). 3.11(1H,d,J=15.4Hz), 
3.40(1 H,dd,J=15.4.10.4Hz), 3.75-4.00(2H,m), 4.59(1 H,dd,J=12.4.4.8Hz). 5.50(1 H,d.J=15.0Hz), 7.15(1H,d,J=4.8Hz), 
7.20-7.40(total 9H,m), 8.37(1 H,d,J=4.8Hz). 

25 Example 82: 

(S)-5-[3,5-Bls(trifluoromethyl)berizyfl2,3,4,5-tetrahydro-3-methyl-7-(4-methylphenyl)-6-oxo-6H-pyridoI2,3-b^ 
cine 

30 m.p. 1 59-160 °C (reaystallized from acetone-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 0.86(3H.dJ=7.0Hz). 2.20-2.60(1 H.b). 2.37(3H.s). 3.09(1 H,d.J=15.4Hz), 
3.58(1 H,ddJ=15.4,10.4Hz), 3.89(1 H.t,J=11.6Hz), 4.18(1 H,d,J=15.4Hz), 4.62(1 H,dd,J=12.2,5.2Hz), 
5.53(1 Kd,J=15.4Hz), 7.17(tOtal 5H,m), 7.72(2H,s), 7.84(1H,s), 8.40(1 H,d,J=5.2Hz). 

35 Reference Example 1: 

N-[3,5-Bis(trifluoromethyOben2yl]-7,8-dihydro-7-(2-hydroxyelhyi)-5-(4-methylphenyl)-8-oxo-6-pyrido[3,4-b] 
boxamide 

40 (Step 1) 

Iodine (catalytic amount) was added to a THF (30 ml) suspension of magnesium (2.4 g) in a nitrogen atmosphere 
at room temperature with stirring, and then a THF (20 ml) solution of 4-bromotoIuene (17.1 g) was dropwise added 
thereto and stin-ed for 1 hour. The resulting mixture was added to a THF (50 ml) solution of 2,3-pyridinedica?toxylic acid 

45 anhydride (12.7 g) at 0 - 5°C with stirring, and this was stirred for additional 30 minutes as it was and then for 1 hour at 
room temperature. TTie solvent was removed from the reaction mixture by distillation, and water (30 ml) was added to 
the residue, which was then adjusted the pH to 1 .0 with hydrochloric acid. The mixture was extracted with dichlorometh- 
ane, washed with water and dried. Then, the solvent was removed by distillation. Dichloromethane (about 10 ml) was 
added to the residue, and then isopropyl ether (about 70 ml) was added thereto. This was stin-ed for 16 hours at room 

50 temperature, and 3-(4-methyibenzoyl)-2-pyridinecarboxyIic acid was ofcrtained as colorless crystals (5.0 g). 
m.p. 168-170'*C (recrystallized from dichloromethane-ethyl acetate) 

NMR(200MHz, CDCI3) ppm: 2.41 (3H,s). 7.24(2H.d,J=8.4Hz), 7.62(2H.d,J=8.4Hz), 7.70(1 H,dd,J=8.0,4.8Hz). 
7.85(1 H.dd. J=8.0. 1 .5Hz). 8.77(1 H.dd, J=4.8. 1 .5Hz). 

55 (Step 2) 

A mixture of the compound (6.0 g) as obtained in Step 1 , DMF (catalytic amount), thionyl chloride (10 ml), THF (50 
ml) and dichlcroethane (50 mQ was ref luxed for 3 hours. After the solvent was removed by distillation, the residue was 
dissolved in dichloromethane (100 ml), Iminodiacetonitrile (3.0 g) and triethylamine (10 ml) were added to the resulting 
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solution and stirred for 16 hours at room temperature. Then, the reaction mixture was washed with water, diluted hydro- 
chloric acid, aqueous sodium hydrogencarbonate and water in that order, and dried. After the solvent was removed by 
distillation, obtained was N,N-bis(cyanomethyl)-3-{4-methylbenzoyl)-2-pyridinecarboxamide as pale brown crystals (4.3 

g). 

s m.p. 166-168°C (recrystallized from ethyt acetate-ethyl ether) 

NMR(200MHz, CDCI3) ppm: 2.44{3H,s). 4.55{2H,s), 4.69(2H.s), 7.31 {2H,d,J=8. 1Hz), 7.56(1 H,dd,J=7.9,4.9Hz), 
7.69(2H,d,J=8.1 Hz). 7.94(1 H.dd.J=7.9,1 .6Hz). 8.78(1 H,dd,J=4.9, 1 .6Hz) 



10 


Elemental Analysis for C13H14N4O2: 




Calcd.(%): 


C, 67.92; 


H. 4.43; 


N, 17.60 




Found (%): 


C, 67.76; 


H. 4.54; 


N, 17.62 



15 



(Step 3) 

20 A mixture of the compound (0.86 g) as obtained in Step 2, 1,8-diazabicyclo[5.4.0]-7-undecene (DBU) (1 ml) and 
toluene (40 mi) was heated under reflux for 1 hour. The reaction mixture was diluted with ethyl acetate, then washed 
with water, diluted hydrochloric acid, aqueous sodium hydrogencarbonate and water in that order, and dried. After the 
solvent was removed by distillation, obtained was 7-cyanomethyl-7,8-dihydro-5-(4-methylphenyl)-8-oxo-6-pyrido[3,4- 
b]pyridinecarbonitrile as pale brown crystals (765 mg). 

25 m.p. 229-23 rC (recrystallized from ethyl acetate) 

NMR(200MHz, CDCI3) ppm; 2.48(3H,s). 5.28(2H,s). 7.31(2H,d,J=8.2Hz), 7.40(2H,d,J=8.2Hz). 
7.64(1 H,dd.J=8.2,4.4Hz). 7.80(1 H.dd,J=8.2,1.4Hz), 9.06(1 H,dd,J=4.4.1.4Hz) 



30 


Elemental Analysis for C18H12N4O • O.2H2O: 




Calcd.(%): 


C, 71.14; 


H, 4.11; 


N. 18.43 




Found (%): 


C, 71.20; 


H, 4.26; 


N, 18.20 



35 



(Step 4) 

40 A mixture of the compound (2.35 g) as obtained in Step 3, hydrochloric acid (25 ml) and acetic add (25 ml) was 
heated under reflux fori .5 hours. After the solvent was removed by distillation, water was added to the residue, and the 
resulting mixture was extracted with ethyl acetate. The resulting extract was washed with a saturated saline solution and 
then dried. After solvent was removed by distillation, obtained was 7-cart)oxymethyl-7.8-dlhydro-5-(4-methylphenyl)-8- 
oxo-6-pyrido[3,4-blpyridinecarbonitrile as colorless crystals (1.62 g). 

45 m.p. 263-254**C (recrystallized from ethyl acetate) 

NMR(200MHz, CDCI3) ppm: 2.46(3H.s), 5.22(2H,s), 6.64(1 H,bs,-C02H), 7.32(2H.d,J=8.2Hz), 7.37(2H,d,J=8.2Hz). 
7.62(1 H,dd.J=8.4,4.4Hz). 7.82(1 H,d,J=8.4Hz), 9.09(1 H,d.J=4.4Hz) 



Elemental Analysis for CisHi3N3O3*0.1H2O: 


Calcd.(%): 
Found (%): 


C. 67.33; 
C, 67.28; 


H. 4.14; 
H, 4.19; 


N, 13.09 
N, 13.00 
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(Step 5) 

Hydroxybenzotriazole (770 mg) and 1 .3-dicyclohexylcarbodiimide (1 .23 g) were added to a THF (50 ml) solution of 
the compound (1,54 g) as obtained in Step 4, and stin'ed for 3 hours at room temperature. Next, sodium borohydride 

5 (550 mg) was added to the reaction mixture and stirred for 20 minutes at room temperature. The resulting reaction mix- 
ture was diluted with ethyl acetate, then washed with water and dried, and the solvent was removed by distillation. 
Dichloromethane was added to the residue, the insoluble substances were removed by filtration, and the solvent was 
removed by distillation. Hydrochloric acid (50 ml) was added to the residue and heated under reflux for 16 hours. The 
solvent was removed by distillation, and water with ice was ackJed to the residue. Then, this was made alkaline with 

10 aqueous potassium carbonate, and thereafter extracted with ethyl acetate. The extract was washed with water and 
dried, and the solvent was removed by distillation. Thus, obtained was 6,8,9,1 1-tetrahydro-5-(4-methylphenyl)-6,1 1 - 
dioxo[1,4]oxazino[3.4-g][1,7]naphthyridine as colorless crystals (0.86 g). 
m.p. 247-249°C (recrystallized from ethyl acetate) 

NMR(200MHz, CDCI3) ppm: 245(3H.s). 4.48-4.72{4H,m). 7.12(2H,d,J=8.0Hz), 7.32(2H,d,J=8.0Hz). 
15 7.55(1 H,dd,J=8.4.4.4H2), 7.68(1 H,dd,J=a4,1.6Hz), 9.01(1H,dd,J=4.4,1.6Hz) 



Elemental Analysis for C18H14N2O3 • O.2H2O: 


Calcd.(%): 
Found (%): 


C, 69.76; 
C, 69.64; 


H. 4.68: 
H, 4.86; 


N. 9.04 
N, 8.95 



(Step 6) 

A mixture of the compound (410 mg) as obtained in Step 5 and 3»5-bis(tnfluoromethyl)benzylamine (1.2 g) was 
heated in an argon atmosphere at ISO'^C for 2.5 hours. After this was cooled to room temperature, isopropyl ether was 
30 added thereto and the entitled compound was obtained as colorless crystals (441 mg). 
m.p. 123-125°C (recrystallized from ethyl acetate) 

NMR(200MHz, CDCI3) ppm: 2.28(3H,s), 3.71 (2H,m), 3.97(2H,m). 4.46(2H,d,J=5.2Hz). 7.00-7.20(4H,m), 
7.37(1 H,dd,J=:8.4,4.2Hz), 7.52(1 H,dd,J=8.4, 1. 6Hz), 7.66(2H,s), 7.76(1H,s), 8.51(1H,bs), 8.61(1 H,dd,J=4.2,1.6Hz) 



Elemental Analysis for C27H21N3O3F6: 


Calcd.(%): 
Found (%): 


C, 59.02; 
C. 58.95; 


H. 3-85; 
H. 3.95; 


N, 7.65 
N. 7.52 



Reference Example 2: 

46 

N-[3,5-Bis(trifluoromethyl)benzyO-7-(3<hloropropyl)-7,8<lihydro-5-(4-methylphenyl)-8-oxo-6-pyrrdop 
boxamlde 

(Step 1) 

so 

A mixture of 3-(4-methylbenzoyl)-2-pyridinecartx)xylic acid (13.9 g), diethyl bromomalonate (15.4 g), triethylamine 
(9.1 ml) and THF (120 ml) was heated under reflux for 6 hours. The solvent was removed by distillation, and ethyl ace- 
tate was added to the residue, which was washed with water, diluted hydrochloric acid and a saturated saline solution 
in that order and then dried. After the solvent was removed by distillation, the oily residue (20.5 g) was dissolved in THF 
55 (120 ml). DBU (4.2 ml) was added to the solution at -78°C. The mixture was stirred at O^'C for 15 minutes, and then the 
solvent was concentrated. The resulting concentrate was poured into 2 N-HCl and then adjusted the pH to about 1 0 with 
sodium hydrogencarbonate. Then, this was extracted with ethyl acetate. The extract was washed with water and dried, 
and then the solvent was removed by distillation. Thus, obtained was diethyl 5,6-dihydro-5-hydroxy-5-(4-methylphenyl)- 
8-oxo-8H-pyrano[3, 4-b]pyridine-6,6-dicarbo)fylate as colorless crystals (14.1 g). 
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m.p. 148-149'*C (recrystallized from ethyl acetate-rsopropyl ether) 

NMR(200MH2, CDCI3) ppm: 1.06(3H,t,J=7.1Hz), 1.21(3H.t,J=7.1Hz), 2.31 (3H.s), 3.95-4.30(4H,m). 4.65(1 H.s). 

7.15(2H,d,J=8.3Hz), 7.55(1 H,dd,J=8.0.4.8Hz), 7.65(2H,d,J=8.3Hz). 8.47(1 H,dd.J=8.0,1.4Hz). 
8.86(1 H.dd.J=4.8.1.4H2) 





Elemental Analysis for C21H21NO7: 




Calcd.{%): 


C, 63.15; 


H. 5.30; 


N. 3.51 


10 


Found (%): 


C, 63.09; 


H, 5.16: 


N, 3.47 



The same compound was alternatively obtained by the method described below. 

IS A mixture of 3-(4-methylbenzoyl)-2-pyridinecarboxylic acid (3.0 g), DMF (1 drop), thionyl chloride (4.5 ml) and THF 
(30 ml) was heated under reflux for 2 hours. The solvent was evaporated, and the crystalline residue was dissolved in 
THF (50 ml). To the solution was added diethyl hydroxymalonate (4.1 g), and then added portionwise sodium hydride 
(60% oily) (646 mg) with stirring and cooling at -10°C. After being stirred for 30 minutes at -10^*0, the reaction mixture 
was added to a solution of ethyl acetate (100 ml) - water (100 ml). The organic layer was separated, and the aqueous 

20 layer was extracted with ethyl acetate. The organic layer and the extract were combined, washed with water and aque- 
ous sodium chloride solution, dried and evaporated to give the above deserved compound as colorless crystals (4.0 g). 

(Step 2) 

25 A mixture of the compound (14. 1 g) as obtained in Step 1 . acetic acid (100 ml) and hydrochloric add (100 ml) was 
heated under reflux for 3 hours. The solvent was removed by distillation, and water was added to the residue. Thus, 
obtained was 5-(4-methylphenyl)-8-oxo-8H-pyrano[3,4-b]pyridine-6-carboxylic acid as colorless crystals (8.45 g). 
m.p. 274-277**C (browned at about 240**C) (recrystallized from THF-isopropyl ether) 

Nf^R(200MHz. CDCIa-DMSO-de) ppm: 2.43(3H,s), 6.10(1 H,bs,-C02H). 7.16(2H.d.J=8.0Hz). 7.29(2H.dJ=8.0Hz). 
30 7.50-7.70(2H.m), 8.94(1 H.m) 





Elemental Analysis for C16H11NO4 • 0.1 HgO: 


35 


Calcd.(%): 


C, 67.89; 


H. 3.99; 


N. 4.95 




Found (%): 


C, 67.70; 


H. 4.06; 


N, 4.83 



40 

(Step 3) 

A THF (5 ml) solution of 5-(4-methylphsnyl)-8-oxo-8H-pyrano[3.4-blpyridine-6-carboxytic acid (150 mg) was drop- 
wise added to a mixture of 3-bromopropylamine hydrobromide (1 .5 g), triethylamine (2.0 ml) and methanol (5 ml), and 

45 stin-ed at room temperature for 2 hours. Then, the solvent was removed by distillation. Hydrochloric acid (10 mQ was 
added to the residue, stirred for 14 hours at room temperature and then concentrated. The resulting concentrate was 
adjusted the pH to 1 with 1 N-NaOH. The crystals thus precipitated were taken out by filtration and washed with water 
to obtain 7-(3-bromopropyl)-7,8-dihydro-5-(4-methylphenyl)-8-oxo-6-pyrido[3,4-b]pyridinecarl)oxylic add as colorless 
crystals (131 mg). 

so m.p. 194-196*'C (recrystallized from THF-isopropy' et^eO 

NMR{200MHz, CDCIs-DMSO-dg) ppm: 2.30-2.60(2H,m), 2.42(3H,s). 3.54(2H.t,J=6.8Hz). 4.29(2H,tJ=7.2Hz). 
5.42(1 Kbs,-C02H), 7.20-7.40(4H,m), 7.50(1 H.m), 7.64(1 H.d,J=:8.0Hz), 8.88(1 H,m). 

(Step 4) 

55 

A mixture of the compound (1 10 mg) as obtained in Step 3, DMF (catalytic amount), thionyl chloride (0.3 ml). 1,2- 
dichloroethane (3 ml) and THF (3 ml) was heated under reflux for 40 minutes, and then the solvent was removed by 
distillation. A mixture of THF (5 ml), 3,5-bis(trifluoromethyl)ben2ylamine (82 mg), triethylamine (0.12 ml) and THF (2 ml) 
was added to the residue and stirred for 2 hours at room temperature. Ethyl acetate was added to the reaction mixture, 
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which was washed with water, diluted hydrcx;hIoric acid» aqueous sodium hydrogencarbonate and water in that order, 
and then dried. After the solvent was removed by distillation, the entitled conpound was ot>tained as colorless crystals 
(79 mg). 

m.p. 227-229°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCia) ppm: 2.10-2.40(2H,m). 2.27(3H,s), 3.4-3-7(4H,m). 4.49(2H,d,J=5.8H2), 7.07(2H,d,J=7.6Hz). 
7.24(2H.d,J=7.6Hz). 7.40(1 H,dd.J=8.4,4.2Hz), 7.54(1 H.dd.J=8.4,1 .4Hz). 7.67(2H.s). 7.78(1 H.s), 8.06(1 H,bt), 
8.70(1 H,dd,J=4.2.1.4Hz) 



Elemental Analysis for C28H22N3O2CIF6 • O.2H2O: 


Calcd.(%): 
Found (%): 


C, 57.43; 
C, 57.29; 


H. 3.86; 
H, 3.98; 


N. 7.18 
N, 7.07 



Reference Example 3: 

N-[3.5-Bls(trifluoromethyl)benzyi]-5-(4-methylphenyl)-8-oxo-8Hi3yrano[3,4-b]pyridine-6<arboxamid 

The compound as obtained In Step 2 in Reference Example 2 was reacted with 3,5-(bistrifluoromethyl)benzylamine 
and treated in the same manner as in Step 4 in Reference Example 2, to obtain the entitled compound as colorless 
aystals. 

m.p. 1 82-1 SS^C (recrystallized from ethyl acetate-ether) 

NMR(200MHz, CDCI3) ppm: 2.44(3H.s). 4.63(2H,d.J=6.4Hz). 7.17(2H.d.J=8.1Hz), 7.34(2 H.d.J =8. 1Hz). 7.50- 
7.65(3H,m). 7.73(2H.s), 7.80(1 H,s), 8.96(1 H.m) 



Elemental Analysis for C25H16N2O3F6: 


Calcd.(%): 
Found (%): 


C, 59.30; 
C, 59.42; 


H, 3.18; 
H, 3.30; 


N, 5.53 
N, 5.45 



Reference Example 4: 

N-(2-methoxybenzyl)-5-(4-methylphenyl)-8-oxo-8H-pyrano[3,4-b]pyridine-6-carboxamide 

The compound as obtained in Step 2 in Reference Example 2 was reacted with 2-methoxybenzylamine and treated 
in the same manner as in Step 4 in Reference Example 2. to obtain the entitled compound as colorless crystals. 
m.p. 189-190°C (recrystallized from ethyl acetate) 

NMR(200MHz, CDCI3) ppm: 2.44(3H.s), 3.90(3H.s), 4.48(2H,d,J=5.8Hz), 6.85-6.95(2H,m), 7.10-7.35(6H.m), 
7.43(1 H.bt). 7.50-7.63(2H.m). 8.93(1 H.m). 

Reference Example 5: 

N-[3,5-Bis(trifluoromethyl}benzylJ-7,8-dihydro-7-(4-hydroxybuty!)-5-(4-methylphenyl)-8-oxo-6-pyrido[3,4-b]p^^^ 
carb Qxamide 

4-Amino-1-butanol (0.5 ml) was added to a THF (5 ml)-methanoI (10 ml) solution off the compound (200 mg) as 
obtained in Reference Example 3, at 0°C, and stirred at room temperature for 1 hour. The solvent was removed from 
the reaction mixture by distillation, and hydrochloric add (15 ml) was added to the residue and stin-ed for 14 hours at 
room temperature. The reaction mixture was poured into aqueous potassium carbonate with ice and then extracted with 
elhyl acetate. The extract was washed with water and dried, and the solvent was removed by distillation. Thus, the enti- 
tled compound was obtained as colorless crystals (144 mg). 
m.p. 187-188*'C (recrystallized from ethyl acetate-isopropyl ether) 
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NMR(200MHz. CDCIg) ppm: 1.3-1 .5(2H.m). 16-1.9(2H.m). 2.29{3H.s). 2.82(1 H.bs). 3.55(2H.t.J=57Hz). 3.69(2H.m). 
4.48(2H,d.J=5.8Hz). 7.08(2H,d,J=aiHz), 7.21(2H.d.J=8.1Hz). 7.29(1 H,dd,J=8.4,4.2Hz), 7.52(1 H,dd,J=8.4,1.4Hz). 
7.68(2H.s). 7.78(1H,S). 8.39(lKbt). 8.61(1 H,dd,J=4.2,1.4Hz). 

Reference Example 6: 

7,8-Dihydro-7-(3-hydroxypropyl)-N-(2-methoxybenzyO-5-(4-methylphenyl)-8-Qxo-6-pyrido[3.4 

The compound as obtained in Reference Example 4 was reacted with 3-amino-1 -propanol and treated in the same 
manner as in Reference Exanple 5, to obtain the entitled compound. This compound was used in Example 4 without 
being purified. 

Reference Example 7: 

7,8-Dihydro-7-(4-hydroxybutyO-N-(2-methoxybenzyl)-5-(4-methy!phenyl)-8K)xo-6iDyrido[3,4-b]pyridinecarbo^^ 

The compound as obtained in Reference Example 4 was reacted with 3-amino-1-butanol and treated in the same 
manner as in Reference Example 5, to obtain the entitled compound as colorless crystals, 
m.p. 205-206**C (recrystallized from methanol-ethyl ether) 

NMR(200MHz. CDOa) ppm: 1.57(2H.m). 1.95(2Km). 2.33(3Ks), 2.71(1H,bs), 3.86(2H,t,J=6.0Hz), 3.75(3H,s), 4.00- 
4.15(2H,m). 4.29(2H,d,J=6.2Hz), 6.59(1 H.bt), 6.71-6.92(3H,m). 7.04-7.30(5H,m), 7.41 (1 H.dd,J=8.4,4.4Hz). 
7.62(1 H,dd,J=8.4,1 .4Hz), 8.82(1 H.dd, J=4.4, 1 .4Hz). 

Reference Example 8: 

N-[3,5-Bis(trrfluoromethyl)benzyO-7.8-dihydro-7-(5-hydroxypentyI)-5-(4-methyIphenyl)-8-oxo-6i^ 
carboxamide 

The compound as obtained in Reference Example 3 was reacted with 5-amino-1-pentanol and treated in the same 
manner as in Reference Example 5, to obtain the entitled compound as colorless crystals, 
m.p. 136-137**C (recrystallized from ethyl acetate-ethyl ether) 

NMR{200MHz. CDCI3) ppm: 1.10-1.35(2H,m), 1.35-1.55(2H,m), 1.6-1.9{2H,m), 2.28(3H,s), 3.50-3.70{4H.m), 
4.47(2H,d,J=5.8Hz), 7.06(2 H,d.J =8.0 Hz), 7.19{2H.d.J=8.0Hz), 7.35(1 H,dd,J=8.3,4.4Hz), 7.50(1 H,d.J=8.3,1.4Hz), 
7.69(2H,s), 7.78(1 H.s). 8.29(1 H,bt), 8.64(1 H.dd.J=4,4.1.4Hz). 

Reference Example 9: 

N-[3,5-Bis(trifluoromethyl)benzyO-7,8<iihydro-7-(3-hydroxypropyl)-8-OKO-5-phenyl-6i5yrido[3,4-^ 
(Stepi) 

3-Benzoyl-2-pyridinecarboxylic acid was used in place of 3-(4-methylbenzoyl)-2-pyridinecarboxylic acid in Step 1 in 
Reference Example 2, reacted and treated in the same manner as in Step 1 in Reference Example 2. to obtain diethyl 
5,6-dihydro-5-hydroxy-8-oxo-5-phenyl-8H-pyrano[3,4-b]pyridine-6,6-dicarbQxylate as colorless crystals, 
m.p. 146-147**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR{200MHz, CDOs) ppm: 1.07(3H.t,J=7.2Hz). 1.18(3H,t,J=7.2Hz). 4.00-4. 25(4H,m). 4.70(1 H.s), 7.30-7.40(3H.m). 
7.56(1 H,dd.J=a0,4.8Hz), 7.74-7.85(2H.m). 8.48(1 H.dd.J=8-0. 1.5Hz), 8.87(1 H,dd.J=4.8,1.5Hz). 

(Step 2) 

The compound as obtained in Step 1 was reacted with acetic acid and hydrochloric acid and treated in the same 
manner as in Step 2 in Reference Example 2, to obtain 8-Qxo-5-pheny1-8H-pyrano[3,4-blpyridine-6-carboxylic acid as 
colorless crystals. 

m,p. 288-290*'C (recrystallized from THF-methanol-ether) 

NMR(200MHz, DMSO-de) ppm: 7.28-7.60(6H,m), 7.81(1H,dd,J=8.2,4.4Hz). 8.95(1 H,dd.J=4.4,1.6Hz). 
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(Step 3) 

The compound as obtained in Step 2 was reacted with 3,5-bis(trrf luoromethyi)benzylanaine and treated in the same 
manner as in Reference Example 3, to obtain N-[3,5-bis(trifluoromethyI)benzyl]-8-oxo-5-phenyl-8H-pyrano [3,4-b]pyri- 
dine-6-cartx)xamide as colorless crystals. 
m.p. 182-183°C (recrystalllzed from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 4.61(2H,t,J=6.2Hz). 7.24-7. 34(2H.m), 7.49-7.67(6H,m), 7.72(2H,s), 7.79(1H,s), 
8.96(1 KddJ=4.2.1.6Hz). 

(Step 4) 

The compound as obtained In Step 3 was reacted with 3-amino-1-propanol and treated in the same manner as in 
Reference Example 5, to obtain the entitled compound as colorless crystals. 
m.p. 129-130°C (recrystalllzed from ethyl acetate-ethyl ether) 

NMR(200MHz, CDCI3) ppm: 1.91(2H,m), 3.45(2H.t,J=5.4Hz), 3.70(2H,m), 4.46(2H,d,J=6.0Hz), 7.2-7.4(5H,m). 
7.44(1 H,dd.J=8.4,4.4Hz). 7,59(1 H.dd.J=8.4, 1.6Hz), 7.61(2H,s), 7.78(1H,s). 8.25(1 H.bt), 8.70(1 H.dd,J=4.4,1.6Hz). 

Reference Exanple 10: 

N-[3,5-Bls(trifluoromethyl)benzyl]-73<iihydro-7-(4-hydroxybutyl)-8-oxo-5i3henyl-6i3y^^ 

The compound as obtained in Step 3 In Reference Example 9 was reacted with 4-amlno-1-butanol and treated in 
the same manner as in Reference Example 5, to obtain the entitled compound as colorless crystals. 
m.p. 155-157°C (recrystalllzed from ethyl acetatensopropyl ether) 

NMR(200MHz. CDCI3) ppm: 1.45(2H,m). 1.83(2H,m), 3.58(2H.t.J=5.8Hz), 3.73(2H,m), 4.44(2H.d.J=5.8Hz). 7.2- 
7.4(6H,m). 7.54(1KddJ=8.1.1.1Hz). 7.60(2H.s). 7.77(1H.s). 8.05(1 H.bt). 8.66(1 H.dd.J=4. 1,1. 1Hz). 

Reference Example 1 1 : 

N-[3,5-Bis(trlfluoromethyl)benzyn-1,2-dihydro-2-(4-hydroxybutyt)-4-(4-methylphenyl)-1-oxo-3-pyrido[^ 
boxamide 

(Step 1) 

4-(4-Methylbenzoyl)-3-pyridinecarboxylic acid was used in place of 3-(4-methyIbenzoyl)-2-pyridinecarboxylic acid 
in Step 1 in Reference Example 2, reacted and treated in the same manner as in Step 1 In Reference Example 2. to 
obtain diethyl 3,4-dihydro-4-hydroxy-4-(4-methylphenyl)-1-oxo-1H-pyrano[3,4-c]pyridlne-3,3-dicarboxylate as an yellow 
oil. 

NMR(200MHz. CDCI3) ppm: 1.08(3H.t.Jo7.1Hz). 1.21(3H,t,J=7.2Hz). 2.31 (3H.S). 4.00-4.40(4H.m). 4.72(1 H,bs). 
7.14(2H,d.J=8.4Hz), 7.64(2H.d,J=8.4Hz). 8.05(1 H,d,J=5.3Hz), 8.85(1 H,d,J=5.3Hz). 9.12(1 H.s). 

(Step 2) 

The compound as obtained In Step 1 was reacted with acetic acid and hydrochloric acid and treated in the same 
manner as In Step 2 in Reference Example 2, to obtain 4-(4-methylphenyl)-1 -oxo-1 H-pyranoI3,4-c]pyridine-3-carboxylic 
add as colorless crystals. 

m.p. 254-256''C (recrystalllzed from THF-lsopropyl ether) 

NMR(200MHz. CDCIs+de-DMSO) ppm: 2.43(3H,s). 5.31(1 H.bs.COOH), 7.04(1 H.d,J=5.5Hz), 7.16(2H.dJ«7.8Hz). 
7.29(2H.d,J=7.8Hz), 8.81(1H.d,J=5.5Hz). 9.54(1 H,s). 

(Step 3) 

The compound as obtained in Step 2 was reacted with 3.5-bis(trif luoromethyl)benzylamine and treated in the same 
manner as in Reference Example 3, to obtain N-[3,5-bis(trifluoromethyl)benzyl]-4-(4-methylphenyl)-1-oxo-1H- 
pyrano[3,4-c]pyridlne-3-carboxamide as colorless crystals. 
m.p. 188-189°C (recrystalllzed from ethyl acetate-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 2.44(3H.s), 4.61(2H.d.J=6.2H2). 7.05(1 H,d.J=5.3Hz). 7.15(2H.d.J=8.1Hz). 
7.32(2H,d,J=8.1Hz), 7.43(1H.bt), 7.70(2H,s), 7.80(1H,s), 8.85(1 H,d,J=5.3H2). 9.56(1H,s). 
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(Step 4) 

The compound as obtained in Step 3 was reacted with 4-amino-1 -butanol and treated in the same manner as in 
Reference Example 5, to obtain the entitled compound as colorless crystals. 
5 m.p. 128-1 3 1**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR{200MHz, CDCI3) ppm: 1.45-1 .70(2H,m). 1.75-2.05{2H,m). 2.31 (3H,s), 3.65(2H,tJ=5.9Hz), 3.98(2H.m), 
4.36(2H,d,J=6-0Hz), 7.00(1 H,d,J=5.7Hz), 7.12(2H,d,J=8.1 Hz). 7-18(2H,d,J=ai Hz). 7.56(2H.s). 7.80(1 H.s). 
8.47(1 H.d,J=5.7Hz). 9.41 (IH.s). 

10 Reference Example 12: 

N-[3,5-Bis(trifluoromethyl)benzyO-2<hloro-N-(2-hydroxyethyl)-4-phenyl-3-pyridinecart)oxarnide 

(Step 1) 

15 

3,5-Bis(trrfluoromethyl)benzyl bromide (1.1 ml) was added to a THF (30 ml) solution of 2-aminoethanol (3.6 ml) 
while cooling it with ice. The resulting mixture was stirred for 1 hour at room temperature, ethyl acetate (30 ml) was 
added thereto, and this was washed with water and a saturated, aqueous sodium chloride solution. The organic layer 
was dried and the solvent was removed by distillation. Thus, ol3tained was N-[3,5-bis(trifluoromethyl)ben2yl]-N-(2- 
20 hydroxyethyl)amine as colorless crystals (1 .38 g). m.p. 107-108'*C (recrystallized from ethanol-ethyl ether) 
NMR(200MHz, CDCI3) ppm: 2.83(2H.t.J=5.4Hz), 3.72(2H,t, J=5.4Hz), 3.96(2H,s), 7.78(1 H.s). 7.82(2H,s). 

(Step 2) 

25 Thionyl chloride (0.7 ml) and DMF (catalytic amount) were added to a THF (10 ml) solution of 2-chloro-4-phenyl-3- 
pyridinecarboxylic acid (31 8 mg) and heated under reflux for 4 hours. The solvent was renK)ved by distillation, and the 
residue was dissolved in THF (5 ml). The resulting solution was added to a mixture of N-[3,5-bis(trifluorDmethyl)benzyl]- 
N-(2-hydroxyethyl)amine (391 mg) that had been obtained in Step 1, triethylamine (0.57 ml) and THF (10 ml), while 
cooling with ice, and then stirred for 2 hours at room temperature. The solvent was removed by distillation, and water 

30 was added to the residue, which was then extracted with ethyl acetate. The extract was washed with water and dried, 
and then the solvent was removed by distillation. The residue was separated and purified by column chromatography 
(hexane:ethyl acetate = 1:1) using silica gel, and the entitled compound was obtained as an oil (551 mg) (ratio of ds- 
trans isomers with respect to the amide bond = about 2:1). 

NMR(200MHz, CDCI3) ppm: 2.82-3.92(4H.m), 4.16(1 Hxiy3,d,J=16.0Hz), 4.41(1Hx1/3,d.J=16.0Hz), 
35 4.73(1 Hx2/3,d,J=:1 5.0Hz), 4.87(1 Hx2/3,d,J=15.0Hz), 7.20-8.85(9H,m), 8.43(1 H,m). 

Reference Exanrtple 13: 

(S)-N-[3,5-Bis(ti'ifluoromethyI)benzyn-7,8-dihydro-7-(3-hydroxy-2HTiethylpropyl)-5-(4-methylphenyl)-8^^ 
40 b]pyridinecarboxamide 

(S)-3-Amino-2-methyl-1-propanol (307 mg) was added to a THF (10 ml)-methanol (7.5 ml) solution of tiie com- 
pound (1.0 g) as obtained in Reference Example 3, and stirred for 14 hours at room temperature. Diluted hydrochloric 
acid was added to the reaction mixture, which was then extracted with ethyl acetate. The extract was washed with a 
45 saturated saline solution and then dried, and the solvent was removed by distillation. Acetonitrile (3 ml), toluene (21 ml) 
and DBU (0.42 ml) were added to the residue and heated under reflux for 1 hour. After cooled, the reaction mixture was 
diluted with ethyl acetate and then washed witii water, diluted hydrochloric acid and a saturated saline solution in tiiat 
order. The organic layer was dried, and the solvent was removed by distillation. Thus, the entitied compourxi was 
obtained as colorless crystals. 

50 m.p. 123-125''C (after once melted, this again solidified), 215-216*'C (re-melted) (recrystallized from etiiyl acetate-iso- 
propyl etiier) 

[aJo: +11.1° (C=0.350,CHCl3) 

NMR(200MHz, CDCI3) ppm: 0.79(3H,d,J=7.0Hz), 2.13(1 H,m). 2.28(3H,s), 3.10-3.70(4H,m). 4.48(2H,d.J=6.2Hz), 7.00- 
7.25(4H,m). 7.43(1 H,dd,J=8.4,4.2Hz), 7.59(1 H,dd, J=8.4,1 .6Hz). 7.69(2H.s), 7.79(1 H.s), 8.38(1 H.bt), 
55 8.70(1 H.dd,J=4.2,1.6Hz) 
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Elemental Analysis for C29H25N3O3F6 • O.5H2O: 


Calcd.(%): 
Found (%): 


C, 59.39; 
C. 59.64; 


H, 4.47; 
H, 4.31; 


N, 7.16 
N. 7.01 



Reference Example 14: 

(R)-N^3,5-Bis(trtfluoromethyl)benzyl]-73<!lhydro-7-(3-hydrQxy-2-niethylpropyi)-8-oxo 
necaftx)xamlde 

The compound as obtained in Step 3 in Reference Example 9 was reacted with (R)-3-amino-2-methyl-1-propanol 
and treated in the same manner as in Reference Example 13, to obtain the entitled compound as colorless crystals. 
m.p. 101-103°C (recrystallized from ethyl ether-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 0.77(3H,d.J=6.6Hz), 2,14(1 H,m), 3.10-3.70(4H,m). 4.47(2H,d.J=5.8Hz), 7.1-7.4(5Km), 
7.45(1 Hdd.J=8.4.4.2H2). 7.60(1 H,d.J=8.4Hz). 7.65(2H.s), 7.78(1 H.s). 8.60(1 H,bt), 8.69(1 H,d,J=4.2Hz) 
[alo: -5.4° (C=0.512,CHCl3). 

Reference Example 15: 

(R)-N-[3,5-Bis(trifluoromethyl)benzyl]-7.8-dihydro-7-(3-hydroxy-2-methylpropyl)-5-(4-methylphenyO -8-0x0-6- 
pyrido[3.4-b]pyridinecarboxamide 

TTie compound as obtained in Reference Example 3 was reacted with (R)-3-amino-2-methyl-1i3ropanol and 
treated in the same manner as in Reference Example 13, to obtain the entitled compound as colorless crystals, m.p. 
123-1 25*^0 (after once melted, this again solidified), 215-216°C (re-melted) (recrystallized from ethyl acetate-isopropyl 
ether) NMR(200MHz, CDCI3) ppm: same as the spectrum of the compound of Reference Example 13. 
(aJo: -g.O" (C=0.346.CHCl3). 

Reference Example 16: 

(+/-)-N-[3,5-Bis(trifluoromethyl)benzyl]-7,8KJihydro-7-(4-hydroxy-3-methylbutyO-8-oxo-5-phenyl-6-pyrido[3,4-b]^^^ 
necarboxamide 

The compound as obtained in Step 3 in Reference Example 9 was reacted with 4-amino-2-methyl-1-butanoI and 
treated in the same manner as in Reference Example 13, to obtain the entitled compound as colorless crystals. 
m.p. 217-219°C (recrystallized from ethyl acetate-isopropyl ether). 

Reference Example 17: 

(+/-)-N-[3,5-Bis(trifluoromethyl)benzyl]-7.8-dihydro-7-(4-hydroxy-3-melhylbutyO-5-(4-methylphenyi)-8-oxo-6i^ 
bjpyridinecarboxamide 

The compound as obtained in Reference Example 3 was reacted with 4-amino-2-methyl-1-butanol and treated in 
the same manner as in Reference Example 13, to obtain the entitled compound as colorless crystals, m.p. 129-130**C 
(after once melted, this again solidified), 188-190°C (re-melted) (recrystallized from ethyl acetate-isopropyl ether) 
NMR(200MHz, CDCI3) ppm: 0.79(3H.d.J=6.6Hz). 1.4-1.8(3H,m), 2.28(3H,s), 3.03(1 H.tJ«6.6Hz.-OH). 3.2-3.7(4H,m), 
4.49(2H,d.J=5.8Hz), 7.0-7.3(4H,m), 7.30(1 H,dd.J=8.4,4.4Hz), 7.53(1 H,dd,J =8.4. 1.4Hz), 7.68(2H.s), 7.78(1H.s), 
8.48(1 H,t,J=6.0Hz), 8.61 (1 H,dd.J=4.4,1 .4Hz). 
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Reference Example 18: 

(R)-N-I3,5-Bis(trrfluoromethyl)benzyn-7,8Kiihydrc^7-(4-hydroxy-3-me%lb^ 
carboxamide 

5 

The compound as obtained in Step 4 in Reference Example 9 was reacted with {R)-4-amino-2-methyl-1 -bulanol 
tetrahydropyranyl (THP) ether and treated in the same manner as in Reference Example 13, to obtain THP ether of the 
entitled compound as a pale orange oil. This compound was reacted with p-toluenesulfonic acid in methanol at room 
temperature to thereby remove the THP group, and the entitled compound was obtained as colorless crystals. 
10 m.p. 213-215°C (recrystallized from ethyi acetate-ethyl ether) 

NMR(200MHz, CDCI3) ppm: same as the spectrum of the compound of Reference Example 16. 
[alo: +1.0° (C=0.519.CHCl3). 

Reference Example 19: 

15 

(R)-N-[3.5-Bis(trifluoromethyl)benzyl]-7,8<lihydro-7-(4-hydroxy-3-methylbutyl)-5-(4-methylphenyl)-8^^ 
bjpyridinecarboxamide 

The compound as obtained in Reference Example 3 was reacted with (R)-4-amino-2-methyl-1-butanol THP ether 
20 and treated in the same manner as in Reference Example 13. to obtain THP ether of the entitled compound as a pale 
orange oil. This compound was reacted with p-toluenesulfonic acid in methanol at room temperature to thereby remove 
the THP group, and the entitled compound was obtained as colorless crystals, m.p. 123-125°C (after once melted, this 
again solidified). 205-206*'C (re-melted) (recrystallized from ethyl acetate-isopropyl ether) NMR(200MHz. CDCI3) ppm: 
same as the spectrum of the compound of Reference Example 1 7. 
25 [alo: +1 .2** (C=0.471 .CHCIg). 

Reference Example 20: 

(S)-N-[3,5-Bis(trifluoromethyl)benzyl]-7.8-dihydro-7-(4-hydroxy-3HTiethylbutyl)-8-oxo-5-phenyl-6-pyrido[3^ 
30 carboxamide 

(S)-4-Amino-2-methyi-1 -butanol THP ether was used in place of (R)-4-amino-2-methyl-1 -butanol THP ether in Ref- 
erence Example 18 and reacted and treated in the same manner as in Reference Example 18, to obtain the entitled 
compound as colorless crystals. 
35 m.p. 213-214**C (recrystallized from ethyl acetate-ethyl ether) 

NMR{200MHz, CDCI3) ppm: same as the spectrum of the conopound of Reference Example 16. 
Nd: -1.5° (C=0.492,CHCl3). 

Reference Example 21 : 

40 

(S)-N-[3,5-Bis(trifluoromethyl)benzyn-7,8<Iihydro-7-(4-hydroxy-3-methylbutyl)-5-(4-methylphenyl)-8-oxo-6-pyrido[3.4- 
bjpyridinecarboxamide 

(S)-4-Amino-2-methyl-1 -butanol THP ether was used in place of (R)-4-amino-2-methyl-1 -butanol THP ether in Ref- 
45 erence Example 19 and reacted and treated in the same manner as In Reference Example 19. to obtain the entitled 
compound as colorless crystals. 

m.p. 213-215°C (after once melted, this again solidified), 207-208°C (re-melted) (recrystallized from ethyl acetate-iso- 
propyl ether) 

NMR(200MHz, CDCI3) ppm: same as the spectrum of the compound of Reference Example 17. 
50 [ah: -2.7° (C=0.391 .CHCIa). 

Reference Example 22: 

N-(2-Aminoethyl)-N-[3.5-bis{lrifluoromethyl)benzyl]-2-chloro-4-phenyl-3-pyridinecarboxamide 

55 

(Step1) 

Thionyl chloride (0.15 ml) and DMF (catalytic amount) were added to a THF (5 ml) solution of 2-chloro-4-phenyl-3- 
pyridinecarboxylic acid (145 mg) and heated urder reflux for 2 hours. The solvent was removed by distillation, and the 
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residue was dissolved in THF (5 ml). The resulting solution was added to a mixture of N-[3.5-bis(trif luoromethyl)benzyl]• 
N'-tert-butoxycarbonylethylenediamine (240 mg), triethylamine (0.26 ml) and THF (10 ml), while cooling with ice, and 
stin-ed for 3 hours at room temperature. The N-[3.5-bis(trifluoromethyl)benzyl]-N'-tert-butoxycarbonylethylenediamine 
used herein was prepared as an oily compound, by reacting ethylenediamtne with 3.5-bis(trif luoromethyl)benzyt meth- 

5 anesulfonate in THF to give an oily compound of N-[3,5-bis{trffluoromethyl)benzyl]ethylenediamine, followed by further 
reacting the compound with di-tert-butyl dicarbonate in the presence of triethylamine in THF 

The solvent was removed from the reaction mixture, and water was added to the residue, which was then extracted 
with ethyl acetate. The extract was washed with water and dried, and the solvent was removed by distillation. Thus, 
obtained was N-[3,5-bis(trifluoromethyl)benzyl]-N-[2-(tert- butoxycarbonylamino)ethyI]-2-chloro-4i3henyl-3-pyridine- 

10 carboxamide as a pale yellow oil. NMR(200MHz, CDCI3) ppm: 1.20-1.60(total 9H,m), 2.70-4.90(tota! 7H,m), 7.20- 
8.00(total 9H.m), 
8.46(1 H.d.J=5.2H2). 

(Step 2) 

15 

A 4N-HCI/ethyl acetate solution (10 ml) was added to the compound as obtained in Step 1 and stirred for 30 min- 
utes at room temperature. The solvent was removed by distillation, and aqueous sodium hydrogencarbonate was 
added to the residue, which was then extracted with ethyl acetate. The extract was washed with water and then dried, 
and the solvent was removed by distillation. Thus, the entitled compound was obtained as a pale yellow oil (349 mg). 
20 NMR(200MHz, CDQa) ppm: 2.30-3.70(4H,m), 4.15(1 Hx2/5.d,J= 16.2 Hz), 4.38(1 Hx2/5,d,J=16.2H2). 
4.65(1 Hx3/5.d,J=15.2H2), 4.84(1 Hx3^.d,J=15.2H2), 7,20-7.60(6H,m), 7.65-7.80{6H,m), 8.47(1 H,m). 

Reference Example 23: 

25 N-[3,5-Bis(trifluoromethyl)benzyn-2-chloro-N-(34iydroxypropyI)-4-phenyl-3-pyridinecar1x)xamide 
(Step 1) 

3-Amino-1-propanol was used in place of 2-anninoethanol in Step 1 in Reference Example 12, reacted and treated 
30 in the same manner as in Step 1 in Reference Example 12, to obtain N-[3,5-bis(trifluoromethyl)benzyl]-N-(3-hydroxy- 
propyl)amine as colorless crystals. 
m.p. 57-58**C (reaystallized from ethyl ether-hexane) 

NMR(200MHz, CDCI3) ppm: 1.77(2H,quintetJ=5.8Hz), 2.89(2H,t,J=5.8Hz), 3.82(2H,t,J=5.8Hz), 3.93{2H.s), 
7.89(3H.s) 

35 





Elemental Analysis for Ci2Hi3NOF6: 




Calcd.(%): 


C, 47.85; 


H. 4.35; 


N, 4.65 


40 


Found (%): 


C, 47.76; 


H. 4.32; 


N. 4.65 



46 (Step 2) 

The amine as obtained in Step 1 was used in place of N-[3,5-bis(trifluoromethyl)benzy!]-N-(2-hydroxyethyl)amine 
in Step 2 in Reference Example 12 , reacted and treated in the same manner as in Step 2 in Reference Example 12, to 
obtain the entitled compound as colorless crystals (the ratio of cis-trans isomers with respect to the amide bond was 
50 about 3:1). m.p. 121-122°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 1.00-1 .70(2H,m), 2.75-3.20(2H,m). 3.35-3.55(3H.m). 4.06(1 Hx1/4.d,J=16.2Hz), 
4.31 (1Hx1/4.d.J=1 6.2Hz), 4.65(1Hx3/4.d,J=15.2Hz), 4.76(1 Hx3/4,d,J= 15.2 Hz). 7.20-7.55(6H.m), 7.72(2H,s), 
7.80(1 H,s), 8.47(1 H,d.J=5.2Hz) 

55 
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Elemental Analysis for C24H19N2O2F6CI: 



Calcd-{%): 


C, 55.77; 


H. 3.71; 


N. 5.42 


Found {%): 


C, 55.65; 


H. 3.70; 


N, 5.57 



Reference Example 24: 

N-[3.5-Bls(trrfluoromethyl)benzyO-2-chloro-N-(2-hydroxyethyl)-5-niethyI-4i5henyl-3-pyridine^ 

2-Chloro-5-methyl-4-phenyl-3-pyridinecarboxylic acid was used in place of 2-chloro-4-phenyl-3-pyridinecarboxylic 
acid in Step 2 in Reference Example 12, reacted and treated in the same manner as in Step 2 in Reference Example 
12. to obtain the entitled compound as colorless crystals, 
m.p. 146-148''C (recrystallized from ethyl acetate-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 2.09(3H.s). 3.02(1 H,dt,J=15.0,5.6Hz), 3.25(1 H,dtJ=1 5.0.5.6Hz). 3.60(2H.m), 
4.57(1 H,d,J=15.2Hz), 4.79(1 H.d.J=15.2Hz). 7.05-7.50(5H.m). 7.62(2H,s), 7.76(1H,s). 8.33(1H,s). 

Reference Example 25: 

N-[3,5-Bis(trifluoromethyl)benzyQ-2-chloro-N-(3-hydroxypropyl)-5-methyl-4-phenyl-3-pyridinecarboxamide 

2-Chloro-5-methyl-4-phenyl-3-pyridinecarboxyiic acid was used in place of 2-chIoro-4-phenyl-3-pyridinecarboxylic 
acid in Step 2 in Reference Example 12, reacted with N-[3,5-bis(trifluoromethyl)benzyl]-N-(3-hydroxypropyl)amine that 
had been obtained in Step 1 in Reference Example 23, in place of N-[3,5-bis(trifluoromethyl)benzyO-N-(2-hydroxye- 
thyl)amine. and treated in the same manner as in Step 2 in Reference Example 12, to obtain the entitled compound as 
a pale yellow oil. 

NMR(200MHz, CDCI3) ppm: 1.1 0-1. 80(2 H,m), 2.06(3Hx1/2,s). 2.08(3Hx1/2,s), 2.80-3.30(3H.m), 3.35-3.70(1 H,m), 
4.08(1 Hx1/2,d,J=16.4Hz), 4.39(1 Hx1/2,d,J=1 5.0Hz), 4.47(1 Hx1/2,d.J=16.4Hz), 4.70(1 Hx1/2,d,J=1 5.0Hz), 6.90- 
7.62(7H,m), 7.72(1 Hx1/2.s), 7.77(1 Hx1/2,s). 8.28(1 Hx1/2.s). 8.31(1Hx1/2.s). 

Reference Example 26: 

(+/0-N-[3,5-Bis(trifluoromethyl)benzyi]-7,8<iihydro-7-(2,3-dihydroxypropyi)-5-(4-methylphenyl)-8-oxo-^^ 
b]pyridinecarboxamide 

The compound as obtained in Reference Example 3 was reacted with (+/-)-3-amino-1 ,2-propanediol and treated in 
the same manner as in Reference Example 13. to obtain the entitled compound as a pale yellow foam. NMR(200MHz, 
CDCI3) ppm: 2.20(3H,s), 3.50(2H,m). 4.02-4.30(5H,m). 4.75(1 H,b). 5.35(1 H,b), 6.92-7.46(6H,m), 7.55(2H,s), 
7.70(1 H.s). 8.63(1 H.m). 8.83(1 H.b). 

Reference Example 27: 

N-Benzyl-8-oxo-5-phenyl-8H-pyrano(3,4-b]pyridine-6-carboxamide 

The compound as obtained in Step 2 in Reference Example 9 was reacted with benzytamine and treated in the 
same manner as in Reference Example 3. to obtain the entitled compound as colorless crystals, m.p. 188-189^0 
(recrystallized from acetone-ethyl ether) 

NMR(200MHz, CDCI3) ppm: 4.48(2H,d,J=5.4Hz), 7.2-7.4(8H.m), 7.49-7.65(5H.m), 8.95(1 H,dd,J=4.4,2.0Hz) 
Reference Example 28: 

N-(3,4-Dichlorobenzyt)-8-oxo-5-phenyl-8H-pyrano[3,4-b]pyridine-6-carboxamide 

The compound as obtained in Step 2 in Reference Example 9 was reacted with 3.4-dichlorobenzylamine and 
treated in the same manner as in Reference Example 3, to obtain the entitled compound as colorless crystals. 
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m.p. 198-200°C (recrystallized from acetone-ethyl ether) 

NMR(200MHz, CDCI3) ppm: 4.44{2H,d,J=6.0Hz), 7.10(1 H,dd,J=8.2,2.0H2), 7.25-7.70(1 OH,m), 
8.96(1 H,dd,J=4.3.1.7Hz) 

Reference Example 29: 

N-[3,5-Bis(trifluoromethyl)benzyl]-2<;hloro-N-[(S)-3-hydroxy-2-methylpropyl]-5-methyl-4tDhenyl-3-pyridi 

The same process as In Step 2 in Reference Example 12 was repeated, except that 2<hloro-5-methyl-4-phenyl-3- 
pyridinecartoxylic acid was reacted with N-[3,5-bis(trrfluoromethyl)benzyl]-N-[(S)-3-hydroxy-2-methytpropyl]amine [this 
was prepared by reacting 3,5-bis(trrfIuoromethyl)benzyl methanesulfonate with (S)-3-amino-2-methylpropanol In THF, 
and this is a colorless oily substance and was identified by NMR(200MHz, CDCI3) ppm: 0.86(3H.d,J=6.8Hz). 
1.98(1 Km), 2.63(1 H,dd,J=9.4, 11.8Hz). 2.70-2.90(3H,m), 3.56(1 H. dd,J=8. 6, 10.6Hz). 3.71 (1H,ddd,J=1 .4,4.0,1 0.6Hz), 
3.87(1H.d,J=13.8Hz), 3.98(1 H,d,J=13.8Hz), 7.79(3H,s)I in place of reacting 2-chloro-4-phenyl-3-pyrldinecarboxylic 
acid with N-[3,5-bis(trrfluoromethyl)benzyf]-N-(2-hydroxyethyl)amine, to obtain the entitled compound as a colorless oily 
substance. 

NMR(200MHz, CDCI3) Ppm: 0.60-0.82(3H.m). 1. 50-2.00(1 H.m), 2.00-2.1 5(3H,m), 2.15-3.92(4H.m), 4.05-4.92(2H,m). 
7.00-7.85(8H.m), 8.34(1 H,m) 

Reference Example 30: 

N-[3,5-Bis(trifluoromethyl)benzyfl-2-chloro-N-[(R)-3-hydrQxy-2-methylpropyO-5-methyl'4-phenyl-3 
ide 

N-[3,5-Bis(trifluoromethyl)benzyl]-N-[(R)-3-hydroxy-2-methylpropyl]amine was reacted and treated in the same 
manner as in Reference Exaple 29, in place of N-[3,5-bis(trifluoromethyl)benzyl]-N-[(S)-3-hydroxy-2-me1hy pro- 
pyl]amine In Reference Example 29, to obtain the entitled compound as a colorless oily substance. The NMR spectrum 
(200MHz, CDCI3) of the compound obtained herein was the same as that of the compound obtained in Reference 
Example 29. 

Reference Example 31 : 

N-[3.5-Bis(trrfluoromethyl)benzyl]-2-chloro-N-(2-hydroxyethyi)-6-methyl-4-phenyl-3-pyridinecarbQxamide 
(Step 1) 

A mixture of ethyl 2-chloro-6-methyi-4-phenyI-3-pyridinecartx)xylate (15.43 g), ethanol (70 ml) and aqueous 4N- 
sodium hydroxide solution (70 ml) was heated under reflux for 2.5 hours. The reaction mixture was concentrated, and 
the resulting concentrate was made acidic (pH 3) by adding hydrochloric acid thereto and then extracted with ethyl ace- 
tate. The extract was washed with saturated aqueous sodium chloride solution and dried, and the solvent was removed 
by distillation. Thus, obtained was 2-chloro-6-methyl-4-phenyl-3-pyridinecarboxylic acid as colorless crystals (1 1 .2 g). 
m.p. 191-194°C (recrystallized from ethyl acetate-isopropyl ether) 
NMR(200MHz. CDCI3) ppm: 2.59(3H.s), 7.16{1H.s). 7.45(5H.s). 9.53(1H.b) 

(Step 2) 

In place of 2-chloro-4-phenyl-3-pyridinecartx)xyIic acid in Step 2 in Reference Example 12, 2-chloro-6-methyl-4- 
phenyl-3-pyridinecarboxylic acid (as obtained in the previous Step 1) was reacted and treated in the same manner as 
in Step 2 in Reference Example 12, to obtain the entitled compound as a pale*yellow, oily substance. 
NMR(200MHz, CDCI3) ppm: 1.95-3. 80 (4H.m), 2.58(3H,s), 4. 1 5(1 Hx2/5.d, J=1 6.2H2), 4.41(1Hx2/5.d,J=16,2Hz), 
4.75(1 Hx3/5,d.J=1 5.0Hz). 4.85(1 Hx3/5.d,J= 15.0 Hz). 7.15(1Hx3/5.s). 7.17(1Hx2/5,d.J=15.0Hz), 723-7.58(5H,m), 
7.74(2H,S), 7.78(1 H,s) 

Reference Example 32: 

N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-(3-hydroxypropyl)-6-methyl-4-phenyl-3-pyridinecarboxamkle 

The same process as in Step 2 in Reference Example 12 was repeated, except that 2-chIoro-6-methyl-4-phenyl-3- 
pyridinecarboxylic acid was reacted with N-[3,5-bis(trrfluoromethyl)benzyl]-N-(3-hydroxypropyI)amine in place of react- 
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ing 2-chloro-4-phenyl-3-pyridinecarboxylic acid with N-[3,5-bis(trlfluoromethyl)benzyl]-N-{2-hydroxyethyl)amine, to 
obtain the entitled compound as a pale-yellow, oily substance. 

NMR(200MHz. CDCI3) ppm: 1.15-1-65(2H,m). 2.59(3H.s), 2. 75-3. 20(2 H.m). 4.06(1 Hx2/5.d.J=15-4Hz), 
4.31(1hb(2/5.d.J=15.4H2). 4.65(1 Hx3/5.d. J =15.2Hz). 4.74(1Hx3/5.d,J=15.2Hz). 7.16(1Ks). 7.20-7.60(5H.m). 
5 7.72(2H.S). 7.78(1 H,s) 

Reference Example 33: 

N-[3,5-Bis(trifIucromethyl)benzyO-N-(2-hydroxyethyl)-5-methyl-2-methylaminocarbonyl-4-phenyl-3-pyridi 
10 ide 

(Stepi) 

A mixture of diethyl 5-methyl-4-phenyl-2,3-pyridinedicarboxyIate (13.0 g) [this was prepared in accordance with the 
15 method described in Japanese Patent Laid-Open No. 62-106081 , and this has a melting point of 73-74°C (after recrys- 
tallized from ethyl ether-isopropyl ether)), potassium hydroxide (20 g) and 70 %-ethanol (200 ml) was heated under 
reflux for 3 hours. The solvent was removed by distillation, and the residue was diluted witii water and then washed with 
ethyl ether. The pH of the aqueous layer was adjusted to 2 - 3 by adding 2 N-hydrochloric acid, and then extracted with 
ethyl acetate. The extract was washed with saturated saline solution and dried, and the solvent was removed by distil- 
20 lation. Thus, obtained was 5-methyl-4-phenyl-2,3-pyridinedicarboxylic acid as pale yellow crystals (3.06 g). 
m.p. 187-188°C (recrystallized from THF-ethyl ether) 

NMR(200MHz. DMSO-dg) ppm: 2,10(3H,s). 7.20-7.30(2H,m), 7. 40-7.55(3 H,m). 8.65(1H,s) 
(Step 2) 

25 

The compound (2.9 g) as obtained in the previous Step 1 was heated in acetic anhydride (50 ml) under reflux for 2 
hours. The solvent was removed by distillation, and ethanol (50 ml) was added to the residue and stin'ed for 4 hours at 
room temperature. Then, the solvent was removed by cGstillation, and the residue was dissolved in ethyl acetate. The 
resulting solution was washed with saturated saline solution and dried, and the solvent was removed by distillation. 
30 Thus, obtained was a mixture of 2-ethyl ester and 3-ethyl ester (about 3:2) of 5-methyl-4-phenyl-2,3-pyridinedicarboxy- 
lic acid as a pale-brown, oily substance (3.39 g). 

(Step 3) 

35 DMF (3 drops) and oxalyl chloride (2.0 ml) were added to a THF (30 ml) solution of the oily substance (1 .94 g) as 
obtained in Step 2, and stin'ed for 30 minutes at room temperature. The solvent was removed by distillation, and the 
residue was dissolved in THF (40 ml). N-[3,5-Bis(trifluoromethyl)ben2yl]-N-(2-hydroxyetiiyl)amine (2.2 g) and triethyl- 
amine (2.0 ml) were added to the resulting solution and stirred for 16 hours at room temperature. The reaction mixture 
was diluted with ethyl acetate, tiien washed with water, diluted hydrochloric acid, aqueous potassium carbonate solu- 

40 tion and saturated saline solution, and dried. The solvent was removed by distillation, and the residue was purified by 
column chromatography (hexane:ethyl acetate = 1 5) using silica gel to obtain N-[3,5-bis(ti'ifluorometiiyl)benzyl]-2- 
etiioxycarbonyl-N-(2-hydroxyethyl)-5-methyl-4-phenyl-3-pyridinecarboxamide as coloriess crystals (1.31 g). 
m.p. 138-139''C (recrystallized from ethyl acetate-isopropyi ether) 

NMR{200MHz, CDCI3) ppm: 1.45(3Hx1/4,t,J=7.1Hz), 1.46(3Hx3/4,t,J=7.1Hz). 2.18(3Hx3/4,s), 2.19(3Hx1/4.s), 
45 2.82(1 H,m), 3.2-3.7(3H.m). 4.15-4.62(4H,m), 7.05-7.80(8H,m), 8.65(1 Hx3/4.s). 8.68(1 HxIM.s) 

(Step 4) 

40% Metiiylamine-metiianol solution (15 ml) was added to a THF (5 ml) solution of tiie compound (377 mg) as 
so obtained in Step 3 and stirred for 16 hours at room temperature. The solvent was removed by distillation, and the enti- 
tled compound was obtained as a pale-yellow, oily substance (370 mg). 

NMR(200MHz, CDCy ppm: 2.12(3Hx2/3.s), 2.14(3Hx1/3,s), 2.83(1 H.m), 3.03(3Hx1/3,d,J=5.2H2), 
3.04(3Hx2/3,d,J=4.8Hz), 3.25-3.80(3H.m). 4.30(1 Hx2/3.d,J=15Hz), 4.36(1Hx1/3.d,J=15Hz), 4.59(1 Hxiy3,d,J=15Hz), 
4.86(1 Hx2/3,d,J=15Hz), 7.0-7.9(8H,m). 8.02(1 H.2/3,bd), 8.17(1Hx1/3,bd). 8.46(1H,s) 

55 
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Reference Example 34: 

N-[3,5-Bis(trifluoromethyI)benzyO-N-(2-hydroxyethyl)-2-methylaminc)cart)n 
(Step 1) 

In place of diethyl 5-methyt-4-phenyl-2,3-pyridinedicarboxylate in Step 1 in Reference Example 33, diethyl 4-phe- 
nyl-2.3'pyridinedicarboxylate (see Japanese Patent Laid-Open No. 62-106081} was reacted and treated in the same 
manner as in Step 1 in Reference Example 33, to obtain 4-phenyl-2,3-pyrtdinedicartx)xylic ackJ as pale yellow crystals. 
m.p. 146-148°C (recryslallized from THF-isopropyl ettier) 
NMR(200MHz, CDCI3 + DMSO-de) ppm: 7.3-7.6(6H,m), 8.69(1 H.d,J=5.0Hz) 

(Step 2) 

The compound as obtained in Step 1 was reacted and treated in the same manner as in Step 2 in Reference Exam- 
ple 33, to obtain a mixture of 2-ethyl ester and 3-ethyl ester (about 3:2) of 4-phenyl-2,3-pyridinedicarboxyIlc acid as a 
pale-brown, oily substance. 

(Step 3) 

The oily substance as obtained in Step 2 was reacted and treated in the same manner as in Step 3 in Reference 
Example 33. to obtain N-[3,5-bis(trifluoromethyl)benzyll-2-ethoxycarbonyl-N-(2-hydroxyethyl)-4-phenyl-3-pyridinecar- 
boxamide as a pale-yellow, oily substance. 

NMR(200MHz, CDCI3) ppm: 1.48(3H,t,J=7.1Hz). 2.71{1H,m). 3.1-3.7(3H,m), 4.1-4.9(4H,m), 7.18-7.52(6H.m), 7.65- 
7.82(3H,m), 8.78(1 Hx3.4.d,J=4.8Hz), 8.80(1Hx1/4.d.J=4.8Hz) 

(Step 4) 

The compound as obtained in Step 3 was reacted and treated in the same manner as in Step 4 in Reference Exam- 
ple 33. to obtain the entitled compound as a pale-yellow, oily substance. 

NMR(200MHz. CDCI3) ppm: 2.73(1H.m), 3.05(3Hx1/3.d,J=5.0Hz), 3.06(3Hx2/3,d,J=5.0Hz). 3.1-3.9(3H,m), 
4.29(1Hx1/3,d,J=16Hz). 4.52(1 Hx2/3,d,J=15Hz), 4.54(1 Hx1/3,d,J=16Hz), 4.93(1 Hx2/3,d.J=15Hz), 7.0-7.9(9H,m), 
795(1 Hx2/3,bd), 8.19(1 Hx1/3.bd), 8.59(1 H,d.J=5,2Hz) 

Reference Example 35: 

N-Benzyl-2-ethoxycarbonyl-N-(2-hydroxyethyl)-5-methyl-4-phenyl-3-pyridinecarboxamide 

The oily substance as obtained in Step 2 in Reference Example 33 was reacted with N-benzyI-N-(2-hydroxye- 
thyl)amine and treated in the same manner as in Step 3 in Reference Example 33. to obtain the entitled compound as 
a pale-yellow, oily substance. 

NMR(200MHz. CDCI3) ppm: 1.44(3Hx1/4,t,J=:7.2Hz). 1.46(3Hx3/4.t,J=7.1Hz), 2.15(3Hx3/4,s), 2.19(3Hx1/4,s), 2.6- 
3.7(4H.m). 3.96(1 Hx3/4.d.J=15Hz). 4.00(1 Hx1/4.d.J=:15Hz), 4.4-4.6(2 H+1Hx1/4,m). 5.37(1 Hx3/4.d.J=15Hz), 
6.48(2Hx3/4,m), 6.82(2Hx1/4,m), 7.0-7.6(8H,m), 8.65(1 Hx3.4,s), 8.66(1 Hx1/4,s) 

Reference Example 36: 

N-[3,5-Bi5(trifluoromethyl)benzyl]-N-(3-hydroxypropyl)-5-methyl-2-methylanriinocarbonyl-4-phenyl-3i3yr^ 
Ide 

(Step 1) 

The oily substance as obtained in Step 2 in Reference Example 33 was reacted with N-[3,5-bis(trifluoromethyl)ben- 
zyl]-N-(3-hydroxypropyl)amine and treated in the same manner as in Step 3 in Reference Example 33 to obtain N-[3,5- 
bis(trrfluoromethyl)berucyl]-2-ethoxycarlx)nyl-N-{3-hydroxypropyl)-5-methyl-4-phenyl-3-pyridinecailD^ as a pale- 
yellow, oily substance. 

NMR(200MHz, CDCI3) ppm: 1.44(3Hx1/4,t.J=71Hz). 1.45(3Hx3/4.t.J=7.1Hz), 1.60(2H,m), 2.17(3Hx3/4,s), 
2.18(3Hx1/4,s), 2.7-3.7(4H.m). 3.96(1 Hx1/4.d,J=16Hz). 4.35-4.60(3H+1Hx3/4,m), 7.10-7.80(8H,m). 8.64(1 Hx3/4,s), 
8.68(1 Hx1/4,s) 
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(Step 2) 

The compound as obtained in Step 1 was reacted and treated in the same manner as in Step 4 in Reference Exam- 
ple 33 to obtain the entitled compound as a pale-yellow, oily substance. 

fMMR(200MH2, CDCI3) ppm: 1.3-1.9(2H.m). 2.11(3Hx3/5,s), 2.14(3Hx2/5,s). 2.7-3.8(4H,m), 3.02(3Hx3/5,d,J=5.2Hz), 
3.03(3hbc2/5.d.J=5.2Hz), 4.04(1 Hx2/5.d.J= 16 Hz), 4.28(1 Hx3/5.d,J=15H2), 4.46(1 Hx2/5.d,J= 16 Hz), 
4.82(1 Hx3/5,d,J=15Hz), 7.0-7.6(5H,m), 7.63{2H3/5,S). 7.67(2Hx2/5.s), 7.73(1 H,s), 7.96(1 Hx3/5,bd). 8.06(1 Hx2/5.bd). 
8.45(1 Hx3/5,s), 8.48(1 Hx2/5,s) 

Reference Example 37: 

2-Chloro-N-(2-hydroxyethyl)-4-phenyI-N-(3,4,5-trlmethoxybenzyl)-3-pyridinecarbQxamide 

Nr^R(200MHz, CDCI3) ppm: 2.05-2. 50(2 H,m), 2.80-4.00(1 2H.m). 4.00-4.40(1 Hx3/2.m), 4.93(1 Hx1/2,d,J=14.2Hz). 
6.22(2Hx1/2,s). 6.55(2Hx1/2,s), 7.25-7.70(6H,m), 8.42(1 Hxiy2,d,J=6.2Hz), 8.48(1 Hx1/2,d,J=5.8Hz) 
(a 1:1 mixture of the amide rotamers). 

Reference ExampI e 38 : 

2-ChIoro-N-(3,4-dichlorobenzyl)-IM-(2-hydroxyethyl)-4-phenyl-3-pyridlnecarboxamide 

Nf^R(200MHz, CDCy ppm: 1.80-3.85(5H,m), 3.96(1 Hx4y9.d,J=:1 6.0Hz). 4.24(1 Hx4/9,d,J=1 6.0Hz), 
4.44(1 Hx5/9,d,J=15.2Hz), 4.92(1 Hx5/9,d,J=15.2Hz), 6.50-6.85(2H,m), 7.10-7.70(7H.m). 8.46(1H.m) 
(a 5:4 mixture of the amide rotamers). 

Reference Example 39: 

2-Chloro-N-(3,4-dlmethoxybenzyl)-N-(2-hydroxyethyl)-4-phenyl-3-pyridinecartxixamide 

NMR(200MHz, CDCI3) ppm: 2.70-4.30(1 2H,m). 4.53(1 Hx1^,d,J=14.8Hz). 4.74(1 Hx1/2,d.J=14.8Hz). 6.30-7.00(3H.m), 
7.20-7.65(6H.m), 8.39(1 Hx1^,d,J=5.0Hz). 8.46(1 Hx1/2.d.J=5.2Hz) 
(a 1 :1 mixture of the amide rotamers). 

Reference Example 40: 

N*Benzyl-2-chloro-N-(2-hydroxyethyl)-4-phenyl-3-pyridinecarboxamide 

NMR(200MHz, CDCI3) ppm: 2.27(1 Hx1/2,b). 2.60(1 Hx1/2,b), 2.75-3.15(1 H,m), 3.25-3.65(3H,m), 
3.90(1 Hx1/2,d,J=15.4Hz), 4.26(1 Hx1/2.d,J=15.4Hz), 4.49(1 Hx1/2.d,J=1 5.0Hz). 4.95(1 Hxl^.d.JnlS.OHz). 
6.74(2Hx1/2,m), 6.92(2Hx1/2,m), 7.10-7.65(9H,m). 8.42(1 H.m) 
(a 1:1 mixture of the amide rotamers). 

Reference Example 41 

2-Chloro-N-(3-hydroxypropyO-4-phenyl-N-(3,4,5-trimelhoxybenzyl)-3-pyridinecarboxamide 

NMR{200MHz. CDCI3) ppm: 1.10-2.30(3H.m), 2.70-4.30(1 4H+1Hx3/7,m). 4.88(1 Hx4/7,d,J=14.8Hz). 6.18(2Hx4/7,s), 
6.52(2Hx3/7.s). 7.20-7.60{6H.m), 8.47(1 H.m) 
(a 4:3 mixture of the amide rotamers). 

Reference Example 42: 

N-Benzyl-2-ch!oro-N-[(S)-3-hydroxy-2-methylpropyl]-4-phenyl-3-pyrldinecarboxamide 

NMR(200MHz. CDCI3) ppm: 0.50-0.85(3 H.m). 1.40-1. 85(1 H,m), 2.20-3.75(5H.m). 3.80-5. 15(2H.m), 6.60-7.65(1 1H,m), 
8.42(1 H.m) 

(a 2:1 mixture of the amide rotamers). 
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Reference Example 43: 

N-Benzyl-2<hloro-N-[(R)-3-hydroxy-2-methyIpropyn-4-pheny1-3-pyridinecartoxar^ 
MR(200MHz, CDCI3) ppm: same as the spectrum of the compound of Reference Example 42. 
Reference Example 44: 

N-[3,5-Bls(trifluoromethyl)benzyl]-2K;h!oro-N-[(S)-3-hydroxy-2-methylpropyn-4-phenyi-3iDyridinecarbOT^ 

NMR(200MHz, CDCI3) ppm: 0.53(3Hx1/4.d.J=7.0Hz), 0.63(3Hx1/4.d,J=7.0Hz). 0.75(3Hx1/4.d,J=6.8Hz). 
0.81(3Hx1/4,d.J=6.8Hz). 1.50-1. 90(1 H,m). 2.42-3.80{5H.m). 4.00-4.95(2H.m), 7.10-7.90(9H,m). 8.42(1H.m) 
(a 1 :1 mixture of the amide rotamers). 

Reference Example 45: 

N-[3,5-Bis(trif!uoromethyl)berizyl]-2<hloro-N-[(R)-3-hydroxy-2-methylpropyO"4-phenyl-3i3yridinecar^ 
NMR(20QMHz. CDCI3) ppm: same as the spectrum of the compound of Reference Example 44. 
Reference Example 46: 

N-Benzyl-7,8-dihydro-7-(4-hydroxybutyl)-5-(4-methylphenyl)-8-oxo-6-pyrido[3.4-b]pyridinecarboxamide 
(Step 1) 

Using the compound as obtained in Reference Example 2 - Step 2 and benzylamine, sufc>stantially the same reac- 
tion and work-up as Reference Example 2 - Step 4 was conducted to give N-benzyl-5-(4-methylphenyl)-8-oxo-8H- 
pyrano[3,4-b]pyridine-6-carboxamide as colorless crystals. 
m.p. 208-209°C (recrystallized from acetone-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 2.45(3H.s). 4.48{2H,d.J=5.6Hz), 7. 10-7.40(1 OH. m), 7.58(2H,m). 
8.94(1 H,dd.J=3.6&2.2Hz). 

(Step 2) 

Using the compound as obtained in Step 1 and 4-amino-1-butanol, substantially the same reaction and work-up as 
Reference Example 13 was conducted to give the entitled compound as colorless crystals, 
m.p. 205-207"C (recrystallized from acetone-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 1,48(2H,m), 1.83(2H,m), 2.45(3H.s), 2.86(1 H,b), 3.57(2H,t,J=5.9Hz), 3.85(2H,m), 
4.34(2H,d,J=6.0H2). 6.8-7.1 (2H.m), 7.10-7.35(8H,m). 7.50(1 H,m), 7.55(1 H,dd J=8.4&1 .4Hz), 
8-60(1 H,dd.J=4.0&1.4Hz). 

Reference Example 47: 

(R)-N-Benzyl-7,8-dihydro-7-(4-hydroxy-3-methyllxJtyl)-5-(4-methylphenyl)-8-oxo-6-pyrido[3,4-b]pyridinecarto^ 

Starting from the compound as obtained in Reference Example 46 - Step 1 and THP-ether of (R)-4-amino-2- 
methyl-1-butanol, substantially the same reaction and work-up as Reference Example 19 was conducted to give the 
entitled compound as colorless crystals. 
m.p. 226-227°C (recrystallized from acetone-ethyl ether) 

NMR(200MHz, CDCI3) ppm: 0.81(3H,d,J=6.6Hz), 1.5-2.0 (3 H.m), 2.44(3H,s), 3.20-3.55(3H,m). 3.93{2H,m). 
4.31(2H,d.J=5.4Hz), 6.75-6.90(2H,m), 7.1-7.3(8H.m), 7.39(1 H.dd,J=8.2&4.2Hz), 7.61(1 H,d,J=8.2Hz). 
8.68(1 H,d,J=4.2Hz). 
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Reference Example 48: 

(S)-N-Benzyl-7,8KJihydro-7-(4-hydroxy-3-methylbutyl)-5-(4-methylphenyO-8-oxo-6-pyri^ 

Starting from the compound as obtained in Reference Example 46 - Step 1 and THP-ether of (S)-4-amino-2- 
methyl-l-butanol. substantially the same reaction and work-up as Reference Example 19 was conducted to give the 
entitled compound as colorless crystals, 
m.p. 226-227*C (recrystalllzed from acetone-ethyl ether) 

NMR(200MH2, CDCI3) ppm: same as the spectrum of the compound of Reference Example 47. 
Reference Example 49: 

(R)-7,8-Dihydro-7-(4-hydroxy-3-methylbutyl)-5-(4-methylphenyl)-8K)xo-N-(3,4,5-trimethoxybenzyO-6i)^^ 
dinecarboxamide 

(Step1) 

Using the compound as obtained in Reference Example 2 - Step 2 and 3,4,5-trimethoxybenzylamine, substantially 
the same reaction and work-up as Reference Example 2 - Step 4 was conducted to give 5-(4-methylphenyl)-8-oxo-N- 
(3,4.5-trimethoxybenzyl)-8H-pyrano[3.4-b]pyridine-6-carboxamide as colorless crystals, 
m.p. 1 95-1 (recrystalllzed from acetone-isopropyl ether) 

NMR{200MHz, CDCI3) ppm: 2.45(3H.s). 3.84(3H,s), 3.85(6H,s), 4,40(2H,d,J=5.8Hz), 6.50(2H.s). 7.17(2H,d,J=8.0Hz). 
7.27(1 H.b). 7.32(2H,dJ=8.0Hz), 7.58(2H.m), 8.94(1 H.ddJ=4.0&2.2Hz). 

(Step 2) 

Starting from the conrpound as obtained in Step 1 and THP-ether of (R)-4-amino-2-methyl-1-butanol, substantially 
the same reaction and work-up as Reference Example 1 9 was conducted to give the entitled compound as colorless 
crystals. 

m.p. 194-195**C (recrystalllzed from acetone-ethyl ether) 

NMR(200MH2, CDCI3) ppm: 0.84(3H,d,J=6.8Hz), 1.5-2. 0(3 H.m). 2.38(3H.s). 3.2-3.6(3H,m), 3.65-3.95(2H,m), 
3.80(6H,s), 3.82(3H,s), 4.23(2H,d,J=6.0Hz), 6.40(2H,s), 7.05-7.40(4H.m). 7.32(1 H,dd,J=8.2&4.2Hz), 
7.56(1 H,dd,J=8.2&1.6Hz), 7.80(1 H,m). 8.63(1 H,dd,J=4.2&1.6Hz). 

Reference Example 50: 

(S)-7,8-Dihydro-7-(4-hydroxy-3-methyIbutyl)-5-(4-methylphenyl)-8-oxo-N-(3,4,5-trimethoxybenzyl)-6-pyri^ 
dinecarboxamide 

Starting from the compound as obtained in Reference Example 49 - Step 1 and THP-ether of (S)-4-amino-2- 
methyl-1-butanol, substantially the same reaction and work-up as Reference Example 19 was conducted to give the 
entitled compound as colorless aystals. 
m.p. 194-1 95*C (recrystalllzed from acetone-ethyl ether) 

NMR(200MHz, CDCI3) ppm: same as the spectrum of the compound of Reference Example 49. 
Reference Example 51 : 

(R)-N-(3.5-Dimethoxyben2yl)-7.8-Dlhydro-7-(4-hydroxy-3-methylbutyl)-5-(4-methyIphenyl)-8-oxo-6i3yrldoP 
necartoxamide 

(Stepi) 

Using the compound as obtained in Reference Example 2 • Step 2 and 3.5-dimethoxybenzylamine, substantially 
the same reaction and work-up as Reference Example 2 - Step 4 was conducted to give N-(3,5-dimethoxybenzyl)-5-(4- 
methylphenyl)-8-oxo-8H-pyrano[3,4-b]pyridine-6-carboxamide as colorless crystals, 
m.p. 154-155*'C (recrystalllzed from ethyl acetate-isopropyl ether) 

NMR(200MHz. CDCI3) ppm: 2.45(3H.s). 3.78(6H,s), 4.41(2H.d.J=5.4Hz). 8.41 (3H.m), 7.17(2H.d.J=8.0Hz). 7.23(1 H.b). 
7.33(2H,d,J=8.0Hz), 7.58(2H,m), 8.94(1 H,dd,J=4.0&2.2Hz). 
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(Step 2) 

Starting from the compound as obtained in Step 1 and THP-ether of (R) -4-amino-2-m ethyl- 1-butanoL substantially 
the same reaction and work-up as Reference Example 19 was conducted to give the entitled compound as colorless 
crystals. 

m.p. 169-172°C (recrystallized from acetone-isopropyl ether) 

NMR(200MHz, CDCI3) ppm: 0.85(3H,d,J=6-8Hz), 1.62(1H,m), 1.79{2H,m), 2.40(3H.s), 3.11(1H,b), 3.25-3.60{2H,m), 
3.76(6H,s), 3.86(2H,m), 4.23(2H.d,J=5.6Hz), 6.25(2H,d,J=2.2Hz), 6.35(1 H.t.J=2.2Hz), 715-7.35(4H,m), 
7.30(1 H,dd.J=8.4&4.2Hz), 7.44(1 H.m), 7.56(1 H,dd.J=8.4&1 .6Hz), 8.65(1 H.dd,J=4.2&1 .6Hz). 

The compounds as described in Reference Example 52 - 55 were obtained as pale yellow oily substances using 2- 
chloro-4-(4-methylphenyO-3-pyridinecarboxyliG acid [prepared from 2-cyano-3-methyl-3-(4-methylphenyl)propenoic 
acid ethyl ester by condensation with N,N-dimethylacetamide dimethyl acetal, followed by cyclization using hydrogen 
chloride and alkaline hydrolysis of the ester group: m.p. 205-208 ""C (decomposed)] and N-substituted-N-(substi- 
tuted)benzylamines {i.e.,N-benzyl-N-(2-hydroxyethyl)amine, N-[3.5-bis(trifluoromethyl)benzyl]-N-(2-hydroxye- 
thyl)amine, N-benzyI-N-[(S)-3-hydroxy-2-methylpropyl]amine, and N-[3.5-bis(trifluoromethyl)benzyl]3-N-[(S)-3-hydroxy- 
2-methylpropyllannine, respectively} by substantially the same reaction and work-up as Reference Example 12-Step 2. 
The physico-chemical data are described below. 

Reference Example 52: 

N-Benzyl-2-chloro-N-(2-hydroxyethyl)-4-(4-methyIphenyl)-3-pyridinecarboxamide 

NMR(200MHz. CDQ^) PPm: 2.43(3Hx1/2,s), 2.46(3Hx1/2.s), 2.70-3.80(total 4H,m), 3.90(1 Hx1^,d,J=15.4Hz). 
4.24(1 Hx1/2.d.J=1 5.4Hz), 4.51(1Hx1/2,d,J=15.2Hz), 4.94(1 Hx1/2,d,J=15.2Hz), 6.74{1H,m), 6.97(1H,m), 7.10- 
7.55(8H,m). 8.40(1 H,m) (a1 : 1 mixture of the amide rotamers). 

Reference Example 53: 

N-[3, 5-Bis(trif luoromethyl)benzyQ -2-ch loro-N- (2-hydroxyethyl)-4-(4-methylphenyl) -3-pyridinecarboxam ide 

NMR(200MHz, CDCI3) ppm: 2.36(3Hx7/11,s). 2.44(3Hx4/11,s). 2.80-3.80(total 4H.m). 4.16(1 Hx4/11.d,J=16.2Hz). 
4.41(1Hx4/11,d,J=16.2Hz), 4.77(1Hx7/11,d,J=15.0Hz), 4.90(1 Hx7/1 1,d,J=1 5.0 Hz), 7.10-7.50(6H,m), 7.76(2H,m), 
8.42(1 H.m) (a 7 : 4 mixture of the amide rotamers). 

Reference Example 54: 

N-Benzyl-2-chloro-N-[(S)-3-hydrQxy-2-methylpropyl]4-(4-methylphenyi)3-pyridinecarboxamide 

NMR(200MHz. CDCI3) ppm: 0.59(3Hx1/4.d.J=7.0Hz). 0.66(3Hx1/4,d.J=7.0Hz), 0.77(3Hx1/4,d,J=3.8Hz). 
0.80(3Hx1/4,d,J=3.8Hz). 1.40-1 .90(1 H.m), 2.30-2.50(3H,m). 2.50-3.80(total 5H.m), 3.80-4. 42(2Hx3/4,m). 
5.05(2Hx1/4.m), 6.60-7.50(total lOH.m), 8.40(1 H,m) (a 1 : 1 mixture of the amide rotamers). 

Reference Example 55: 

N-[3,5-Bis(trifluoromethyl)benzyl]2-chloro-N-[(S)-3-hydroxy-2-methylpropyl]4-(4-methylphenyl)-3-pyridinecaz^ 

NMR{200MHz. CDCI3) ppm: 0.54(3Hx1/4,d.J=7.0Hz), 0.63(3Hx1/4,d,J=7.0Hz), 0.79(3Hx1/4.d.J=7.0Hz), 
0.84(3Hx1/4.d.J«7.0Hz), 1.50-1 .90(1 Km). 2.25-2.45(3H,m), 2.45-3.90(total 5H,m), 4.05-4.45(1 H,m). 4.50-4.95(1 H.m), 
7.00-7.20(1 Km), 7-20-7.50(total 5H,m). 7.70-7.85(2H,m), 8.42(1 H,m) (a 1 : 1 mixture of the amide rotasmers). 
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Formulation Example 1 : 



(1) Compound of Example 2 


10.0 mg 


(2) Lactose 


60.0 mg 


(3) Corn starch 


35.0 mg 


(4) Hydroxypropylmethyi cellulose 


3-0 mg 


(5) Magnesium stearate 


2.0 mg 



A mixture of 10.0 mg of the compound as obtained in Example 2, 60.0 mg of lactose and 35.0 mg of com starch 
was granulated along with 0.03 ml of an aqueous solution of 10 wt% hydroxypropylmethyi cellulose (containing 3.0 mg 
of hydroxypropylmethyi cellulose), then dried at 40''C and sieved. The granules thus obtained were mixed with 2.0 mg 
of magnesium stearate and tabletted. The green tablet thus obtained was sugar-coated with an aqueous suspension 
comprising sucrose, titanium dioxide, talc and arabic gum. The thus-coated tablet was glazed with bees wax to obtain 
a finally-coated tablet. 

Formulation Example 2: 



(1) Compound of Example 1 


10.0 mg 


(2) Lactose 


70.0 mg 


(3) Corn starch 


50.0 mg 


(4) Soluble starch 


7.0 mg 


(5) Magnesium stearate 


3.0 mg 



10.0 mg of the compound as obtained in Example 2 and 3.0 mg of magnesium stearate were granulated along with 
0.07 ml of an aqueous solution of soluble starch (containing 7.0 mg of soluble starch), then dried and mixed with 70.0 
mg of lactose and 50.0 mg of corn starch. The mixture was tabletted into a tablet. 

Radioligand receptor binding inhibitory activity 

Bindino inhibitory activity using receptor from human Ivmphoblast cells nM-9) 

The method of M.A. Cascteri et al. "Molecular Pharmacology 42, p.458 (1992)" was modified and used. The recep- 
tor was prepared from human lymphoblast cells (IM-9). IM-9 cells (2x10^ cells/ml) were inoculated and incubated for 
3 days (one liter), which was then subjected to centrifuge for 5 minutes at 500xg to obtain cell pellets. The pellets were 
washed once with phosphate buffer (Row Laboratories, CAT No. 28-103-05), which were then crushed using Pdy- 
tron.homogenizer "Kinematika, Germany" in 30 ml of 50 mM Tris-HG buffer (pH 7.4) containing 120 mM sodium chlo- 
ride, 5mM potassium chloride. 2 \ig/m\ chymostatin. 40 ^g/ml bacitracin. 5 pg/ml phosphoramidon. 0.5 mM 
phenylmethyl sulfonyt fluoride, 1 mM ethylenediamine tetra-acetic acid, which was subjected to centrifuge at 40,000xg 
for 20 minutes. The residue was washed twice with 30 ml of the above-mentioned buffer, which was then preserved fro- 
zen (-SO^'C) as a specimen of the receptor. 

The specimen was suspended in a reaction buffer (50 mM Tri-IHGI buffer (pH 7.4), 0.02% bovine serum albumin, 1 
mM phenylmethylsulfonyt fluoride, 2 ^g/chymostatin. 40 pg/ml bacitracin, 3 mM o^ganese chloride) and 1 00 ul portion 
was the suspension was used in the reaction. After addition of the sample and ''^^l-BHSP (0.46 KBq), the reaction was 
allowed to proceed in 0.2 ml of reaction buffer at 25°C for 30 minutes. The amount of nonspecific binding was deter- 
mined by adding substance P at a final concentration of 2 x 10'^M. After the reaction, using a cell harvester (290 PHD, 
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Cambridge Technology, Inc. U.S.A.). rapid filtration was carried out through a glass filter (GF/B, Whatman, U.S.A.) to 
stop the reaction. After washing three times with 250 ul of 50 mM of Tris-HCI buffer (pH 7.4) containing 0.02% bovine 
serum albumin, the radioactivity remaining on the filter was determined with a gamma counter Before use, the filter was 
Immersed in 0.1% polyethyleneimine for 24 hours and air-dried. The antagonistic activity of each test drug, in terms of 
5 the concentration necessary to cause 50% inhibition {IC50) under the above-described conditions, was expressed in nM 
[Table 1] . (Radioligand means substance P labelled with ^^^1.) From the test results, it is understood that the com- 
pounds (I) and (la) or salts thereof of the present Invention have an excellent substance P receptor antagonistic effect. 



2Q 



30 



40 



Test Compound 
(Example No.) 


IC5o(nM) 


2 


0.28 


3 


0.76 


8 


1.2 


10 


0.66 


13 


0.17 


14 


0.28 


15 


0.88 


16 


0.17 


17 


0.23 


18 


0.43 


23 


1.1 


24 


1.6 


25 


0.1 


31 


0.36 


35 


0.44 


37 


0.28 


38 


0.74 


39 


0.42 


40 


0.17 


45 


0.12 


47 


0.2 



45 

pincilpq inhibltpry aotivity toward hgman HKg r^g^ptQr 

Rrst strand cDNA synthesized by reverse transcription at 48 C** for 1 h from 2 ^g of human stomach poly A* RNA 
50 (Clontech Laboratories, Inc., USA) with Superscript RNase H' reverse transaiptase (GIBCO BRL Life Technologies, 
Inc., USA) and a gene specific 3'-primer (5*CTAACCCCTACCTCCCAACACTGCC-ACATTGGQ-3') which was designed 
according to the published nucleotide sequence coding for human NK2 receptor reported by A. Graham, B. Hopkins, S. 
J. Powell. R Danks, and I. Briggs [Biochemical and Biophysical Research Communications 177, pp 8-16(1991)], 
Polymerase chain reaction (PCR) was performed at 95 °C for 1 min, 55 "C for 2 min, 72 *'C for 3 min for 50 cycles using 
55 taq DNA polymerase (Takara Shuzoh, Shiga, Japan), the above mentioned 3*-primer and a gene specific 5'-primer (5'- 
GAGCCAGGTCCTTTGTTCCAGACCCAGAAGCAG-3') which was also designed according to the published nucle- 
otide sequence of human NK2 receptor cCNA reported by A. Graham et al. described above. The resultant PCR prod- 
uct, 1 .3 kilobase-pair DNA fragment was cloned into the H/ndl site of pBluescript II SK+ (Stratagene, USA). 
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The identity of the obtained clone was confirmed by nucleotide sequence analysis. In order to obtain an expression 
vector, the 1 .3 kilobase-pair DNA fragment of human NK2 receptor cDNA was placed downstream of the SRa promoter 
[Y Takebe, M. Seiki, J. Fujisawa, P. Hoy, K. Yokota, K. Aral. M. Yoshida, and N. Arai "Molecular and Cellular Biology 8, 
p 466-472(1988)1 

5 COS-7 cells were cultured in DMEM medium (ICN Biomedicals, Inc., USA) supplemented with 10 % fetal bovine 
serum at density of 3 x 10® per 175-cm^ flask (Nunc, Denmark) for 1 day. The cells were transfected with 30 \iq of the 
above mentioned expression vector and 150 ng of transfectam (BioSepra, Inc., USA) at 37 ""C for 5 h. After 3 days, cells 
were washed with phosphate buffer (ICN Biomedicals, Inc., Cat No, 2810305, USA) containing 0.1 % ethyl en ediamine 
tetraacetic acid, detached from a flask and centrifuged at 170 x g for 5 min to obtain cell pellets. The cell pellets were 

10 suspended in 50 mM Tris-HCI buffer (pH 7.4) (containing 120 mM sodium chloride, 5 mM potassium chloride, 2 ^g/ml 
chymostatin, 40 fig/ml bacitracin, 5 fig/ml phosphoramidon, 0.5 mM phenylmethylsulfonyl fluoride and 1 mM ethylene- 
diamine tetra-acetic acid), and were then disrupted by a Physicotron handy micro homogenizer NS-310E (Nichi-on-i 
Rikakiki Seisakusho, Chiba, Japan), which was subjected to centrifuge at 40,000 x g for 60 min. The resulting pellet was 
washed twice with the above mentioned buffer, which was then preserved frozen at -80 ''C as a specimen of the recep- 

15 tor. 

The specimen was suspended in reaction buffer (50 mM Tris-HCI buffer (pH 7.4) containing 0.02 % bovine serum 
albumin, 1 mM phenylmethylsulfonyl fluoride, 2 ^g/ml chymostatin, 40 ^g/ml bacitracin and 3 mM manganese chloride) 
to give a protein concentration of 0.6 mg/ml, and 0.1 ml of the portion of the suspension was employed in the reaction. 
After addition of a test compound and (2 -[^^^l]/oc/o/7is//Gy/^) Neurokinin A (Amersham, UK) (74 TBq/mmol. 1.48 kBq. 

20 final concentration of 0.1 nM) to a final volume of 0.2 ml, the mixture was incubated at room temperature for 60 min in 
a 96-well plate. Then the mixture was filtered through a glass fiber filter (UniFilter-96, GF/B. Packard Instrument, Inc., 
USA) under reduced pressure on a Filter Mate Cell Harvester (Packard Instrument, Inc., USA). After washing the filter 
three times with 0.3 ml of the above mentioned reaction buffer, the radioactivity remaining on the filter was determined 
on a TopCound Micro Scintillation Counter (Packard Instrument, Inc., USA). The nonspecific binding was defined as the 

25 binding activity in the presence of 10 x 10"® M of neurokinin A (Peptide Instituted, Osaka, Japan). The filters were 
presoaked overnight in 0.5 % bovine serum albumin. The antagonistic activity of each test compound was expressed 
in nM in terms of the concentration necessary to cause 50 % inhibition (IC50) under tiie above described conditions 
[Table 2]. 

30 

Table 2 



Test Compound 


IC5o(nM) 


(Example No.) 




22 


7.5 


27 


6.2 


33 


9.5 



40 

From Table 2, it is apparent that the compound (0 or salts thereof of the present invention have excellent inhibitory 
activity toward human NK2 receptor. 

[Inhibitory effect on plasma extravasation induced by capsaicin in trachea of guinea pigs] 

45 

Guinea pigs (Hartiey type white male guinea pige), (n=6) were anestiietized witii 35 mg/kg of pentobarbital injected 
intraperitoneally (i.p.). then test compounds were administered intravenously (i.v.). After 5 minutes, a mixed solution of 
capsaicin (150 ^lg/kg) and Evansblue dye (20 mg/kg) was administered intravenously to cause reaction. Ten minutes 
later, test animals were sacrificed by cutting the aorta, then perfused through pulmonary artery with 50 ml of physiolog- 

50 ical saline. The ti-achea was excised, and its wet weight was measure. The trachea was incubated at room temperature 
in 1 ml of acetone-0.3 % sodium sulfate (7:3) overnight and Evans* blue dye was extracted from tiie trachea. The extract 
solution was centrifuged at 2800 rpm for 5 minutes. The amount of Evans' blue dye in the supernatant was quantified 
by measuring absorbance at 620 mm. 

Plasma extravasation was expressed in terms of the amount of Evans' blue dye (^g) relative to the weight of tiie 

55 trachea (g). The efficacy of tiie drug was evaluated by calculating the % inhibition in accordance with the following for- 
mula, or expressed in terms of 
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% inhibition = {1-^)x 100 



5 A: the amount of Evan's blue dye (^ig/g) in each test animal 

B: The mean amount of Evan*s blue dye (^g/g) of the group untreated with capsaicin. 
C: the mean amount of Evan's blue dye (fig/g) of control group 

the dose (^g/kg) necessary to cause 50 % inhibition (ID 50) under the above-described conditions [Table 3]. 



Table 3 





Test Compound 


Dose 


(i.v) 


Inhibi- 


15 


(Example No.) 






tion^) % 






(or ID50; pg/kg, i.v)*^) 




2 




(7.2) 




20 


3 




(4.2) 






6 




(11) 






7 




(2.6) 






8 




(3.2) 




25 


12 




(41) 






13 




(1.6) 






14 




(3.2) 




30 


15 


10 




68.4"' 




16 


10 




60.5"* 




17 




(1.9) 






18 




(2.6) 




35 


22 


100 




41.2* 




23 


100 




64.0' 




24 


100 




53.1* 



40 a) Dunnett's test: 

*p<0.05, 
**p<0.01, 
**'p<0.001 

b) ID50 values are given in parentheses. 

46 

From Table 3, rt is apparent that the compound (I) or salts thereof of the present invention have excellent inhibitory 
action on the plasma extravasation induced by capsaicin. 
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Claims 

1 . A compound of the formula: 




to 



wherein ring M is a heterocyclic ring wherein -X Y< is one of -N=C<, -CO-N< or -CS-N<; 

15 and R*^ are bonded to each other to form Ring A, or they are the same or different and represent, independ- 

ently, a hydrogen atom or a sut)stituent on the Ring M; 

Ring A and Ring B represent, independently, an optionally substituted homocyclic or heterocyclic ring, with the 
proviso that at least one of them is an optionally substituted heterocyclic ring; 
Ring C is an optionally substituted homocyclic or heterocyclic ring; 
20 Ring Z is an optionally substituted nitrogen-containing heterocyclic ring; and 

n is an integer from 1 to 6, or a salt thereof. 

2. A compound as claimed in claim 1 , wherein 

and R*' are the same or different and represent, independently, 

(1) a hydrogen atom. 

(2) a Ci.6 alkyi group optionally having from 1 to 5 substituents selected from 

(a) a hydroxy! group. 
30 (b) a Ci.6 alkoxy group, 

(c) a Ci.6 alkylthio group, 

(d) an amino group, 

(e) a C1.7 acylamino group, 

(f) a carboxyl group, 
35 (g) a nitro group, 

(h) a mono- or di-Ci.6 alkylamino group, 

(i) a mono- or di-C3.8 cycloalkylamino group, 
Q) a ^6.-10 arylamino group, 

(h) a 5-membered to 9-membered cydicamino group which may have 1 to 3 hetero atoms selected from 
40 nitrogen, oxygen and sulfur atoms in addition to the nitrogen atom in the amino group. 

(I) a 5-membered to 6-membered aromatic heterocyclic group having from 1 to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur atoms, in addition to carbon atoms, 

(m) a 5-menribered to 9-membered non-aromatic heterocyclic ring having from 1 to 3 hetero atoms 
selected from nitrogen, oxygen and sulfur atoms, in addition to carbon atoms, 
4S (n) a .4 alkylsulfonylamino group, 

(o) a Ct^ alkyl-carbonyloxy group and 
(p) a halogen atom. 

(3) an optionally halogenated Ci.6 alkoxy group, 
50 (4) an optionally halogenated C-t .q alkylthio groip, 

{5) a C3.10 cycloalkyi group, 

(6) aC6.ioaryl group, 

(7) a C1.7 acylamino group. 

(8) a C-1.3 acyloxy group, 
55 (9) a hydroxy group, 

(10) a nitro group, 

(11) acyano group, 

(12) an amino group. 

(13) a mono- or di-C^e alkylamino group. 
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(1 4) a 5-membered to 9-m ember ed cyclicamino group which may have 1 to 3 hetero atoms selected from nitro- 
gen, oxygen and suHur atoms, in addition to the nitrogen atom In the amino group, 

(15) a 0^.6 alkylcarbonylamino group, 

(16) a Ct.6 alkylsulfonyl amino group, 
5 (1 7) a .6 alko)cycarbonyl group, 

{18)acariboxylgroup, 

(19) a Ci.6 alkylcarbonyl group, 

(20) a carbamoyl group, 

(21) a mono- or di-Ci.© alkylcarbamoyi group, 
w (22) Ci.6 alkylsuHonyl group, or 

(23) an oxo group; or 

and are bonded to each other to form Ring A, and the Ring A is 
(i) a 5-membered to 6-membered aromatic group having from 1 to 3 hetero atoms selected from nitrogen, oxygen 
15 and sulfur atoms, in addition to caiton atoms, (ii) a 5-membered to 9-membered non-aromatic heterocyclic group 
having from 1 to 3 hetero atoms selected from nitrogen, oxygen and sulfur atoms, 

in addition to carbon atoms, or (Hi) a 3-membered to 10-membered cyclic hydrocarbon group each of which 
may have 1 to 4 substituents selected from 

20 (1) a halogen atom, 

(2) a Ct.6 alkyi group optionally having from 1 to 5 substituents selected from 

(a) a hydroxyl group, 

(b) an amino group, 
25 (c) a carboxyt group, 

(d) a nitro group. 

(e) a mono- or di-Ci.6 alkylamino group, 

(f) a Cve alkyl-carbonyloxy group and 

(g) a halogen atom, 

30 

(3) an optionally halogenated C^.e alkoxy group, 

(4) an optionally halogenated C^.g alkylthio group, 

(5) aCg-ioaryl group, 

(6) a C1.7 acylamino group, 
35 (7) a C1.3 acyloxy group. 

(8) a hydroxy group, 

(9) a nitro group, 

(10) acyano group, 

(11) an amino group, 

40 (12) a mono- or di-Ci.6 alkylamino group, 

(13) a 5-membered to 9-membered cyclicamino group which may have 1 to 3 hetero atoms selected from nitro- 
gen, oxygen and sulfur atoms, in addition to the nitrogen atom in the amino group, 

(14) a C\.s alkylcarbonylamino group, 

(15) a C^.g alkylsulfbnylamino group, 
45 (1 6) a Ci .g alkoxycarbonyl group, 

(1 7) a carboxyl group, 

(18) a C^.g alkylcarbonyl group. 

(19) a carbamoyl group, 

(20) a mono- or dl-Ci.g alkylcarbamoyi group, 
so (21) a Cj.g alkylsulfonyl group, or 

(22) an 0x0 group; 

the Ring B is a 

(i) 5-membered to 6-membered aromatic group having from 1 to 3 hetero atoms selected from nitrogen, oxygen 
55 and sulfur atoms, in addition to carbon atoms, (ii) a 5-membered to 9-membered non-aromatic heterocyclic group 
having from 1 to 3 hetero atoms selected from nitrogen, oxygen and sulfur atoms, in addition to carbon atoms, or 
(iii) a 3-membered to 10-membered cyclic hydrocarbon group each of which may have 1 to 4 substituents selected 
from 
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(1) a halogen atom, 

(2) a C^.g alkyi group optionally having from 1 to 5 substituents selected from 



(a) a hydroxy! group, 

(b) an amino group, 

(c) a carboxyl group, 

(d) a nitro group, 

(e) a mono- or di-C^.g alkylamino group, 

(f) a Ci.6 alkyl-carbonyloxy group and 

(g) a halogen atom. 



(3) an optionally halogenated C^.g alkoxy group. 

(4) an optionally halogenated C^.g alkylthio groip, 

(5) aCg.ioaryl group, 

(6) a acylamino group, 

(7) a C1.3 acyloxy group, 

(8) a hydroxy group, 

(9) a nitro groip, 

(10) acyano group, 

(11) an amino group, 

(12) a mono- or di-Ci.6 alkylamino group. 

(13) a 5-membered to 9-membered cydicamino group which may have 1 to 3 hetero atoms selected from nitro- 
gen, oxygen and sulfur atoms, in addition to the nitrogen atom in the amino group, 

(14) a C1.6 alkylcarbonylamino group, 

(15) a C^.g alkylsuffonylamino group, 

(16) a C^.g alkoxycarbonyl group. 

(17) a carboxyl group, 

(18) a C^g alkylcarbonyl group, 

(19) a carbcimoyi group. 

(20) a mono- or di-Ci.g alkylcarbamoyi group, 

(21) a Ci.g afkylsuHbnyl group, and 

(22) an 0x0 group; 

the Ring C is (i) a 

5-membered to 10-membered heterocyclic group which may have 1 to 4 hetero atoms selected from nitrogen, oxy- 
gen and sulfur atoms which optionally having 1 to 5 substituents selected from 



(1) a halogen atom, 

(2) an optionally halogenated C-i.^q alkyI group, 

(3) an amino-substituted alkyI group, 

(4) a mono- or di-Cv4 alkylamino-substituted C1.4 alkyI group, 

(5) a carboxyl-substituted 0^.4 alkyI group, 

(6) a 0^4 alkoxy-carbonyl-substituted alkyI group. 

(7) a hydroxy-substituted 6^.4 alkyI group, 

(8) a 0^.4 alkoxy-carbonyl-substituted C1.4 alkyI group, 

(9) a C3.10 cydoalkyl group, 

(10) a nitro group, 

(11) acyano group. 

(12) ahydroxy1group, 

(13) an optional ly-halogenated C^.^q alkoxy group, 

(14) an optional ly-halogenated C1.4 alkylthio group, 

(15) an amino group, 

(16) a mono- or di-C-1.4 alkylamino group, 

(17) a 5-membered to 9-membered cyclic amino group optionally having 1 to 3 hetero atoms selected from 
nitrogen, oxygen and sulfur atoms, in addition to the nitrogen atom in the amino group, 

(18) a C^.4 alkyl-carbonylamino group, 

(19) an aminocarbonyloxy group, 

(20) a mono- or di-Ci.4 alkylaminocarbonyloxy group, 

(21) a C1.4 alkylsulfonylamino group. 
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(22) a C1.4 alkoxy-carbonyl group, 

(23) an aralkyloxycarbonyl group, 

(24) a carboxyi group, 

(25) a Ci.e alkyl-carbonyl group, 

(26) a C3.6 cydoalkyl-carbonyl group, 

(27) a carbamoyl group, 

(28) a mono- or di-Ci.4 alkylcarbamoyi group, 

(29) a 0^.5 alkylsulfbnyl group and 

(30) a 5-member^ or 6-membered aromatic monocyclic heterocyclic group having 1 to 4 hetero atoms 
selected from nitrogen, oxygen and suKur atoms, which may have 1 to 3 substituents selected from an option- 
ally halogenated 0^4 alkyi;, or (ii) a 3-membered to 10-membered cyclic hydrocarbon group, optionally having 
1 to 5 substituents selected from 

(1) a halogen atom. 

(2) an optionally halogenated C^.^q alkyt group, 

(3) an amino-substituted C1.4 alkyi group. 

(4) a mono- or di-C^^ alkylamino-substituted C1.4 alKyl group, 

(5) a carboxyl-substituted C1.4 alkyI group, 

(6) a hydroxy-substltuted C1.4 alkyI group, 

(7) a Cf.4 alkoxy-carbonyl-substituted 0^.4 alkyI group. 

(8) a 63.^0 cycloalkyi group. 

(9) a nitro group, 

(10) a cyano group, 

(11) a hydroxyl group, 

(12) an optionally-halogenated C1.10 aikoxy group, 

(13) an optionally-halogenated C1.4 atkylthio group, 

(14) an amino group, 

(15) a mono- or di-Ci.4 alkylamino group. 

(16) a 5-membered to D-membered cyclic amino group optionally having 1 to 3 hetero atoms selected from 
nitrogen, oxygen and sulfur atonns, in addrtion to the nitrogen atom in the amino group, 

(17) a C1.4 alkyl-carbonylamino group, 

(1 8) an aminocarbonyloxy group, 

(19) a mono- or di-Ci.4 alkylaminocarbonyloxy group, 

(20) a C1.4 alkylsulfonylamino group, 

(21) a Ci.4 alkoxy-carbonyl group, 

(22) an aralkyloxycarbonyl group, 

(23) a carboxyi group. 

(24) a C^.g alkyl-carbonyl group. 

(25) a C3.5 cydoalkyl-carbonyl group, 

(26) a carbamoyl group, 

(27) a mono- or di-Ci^ alkylcarbamoyi group. 

(28) a Ci.g alkylsulfbnyl group and 

(29) a 5-membered or 6-membered aromatic monocydic heterocyclic group having 1 to 4 hetero atoms 
selected from nitrogen, oxygen and sulfur atoms, which may have 1 to 3 substituents selected from an option- 
ally halogenated C1.4 alkyI; 

the Ring Z is a 5-membered to 12-membered heterocyclic ring optionally having at least one hetero atom selected 
from nitrogen, oxygen and sulfur atoms, in addition to Y and the nitrogen atom already on Ring Z. having 1 to 5 sub- 
stituents selected from 



(1) a Ci.e alkyI group, 

(2) a C2.6 alkenyl group, 

(3) a C2.5 alkynyl group, 

(4) a C3.8 cycloalkyi group, 

(5) a C3.8 cycloalkyI-C^.4 alkyI group, 

(6) a Cg-u aryl group, 

(7) a nitro group. 

(8) a cyano group, 

(9) a hydroxyl group, 
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(10) a Ci.4 alkoxy group. 

(1 1) a Ci.4 alkylthio group, 

(12) an amino group, 

(13) a mono- or di-Ci.4 alkylamino group, 

5 (14) a 5-membered to 9-membered cyclic amino group optionally having 1 to 3 hetero atoms selected from 

nitrogen, oxygen and sulfur atoms, in addition to the nitrogen atom in the amino group, 

(15) a C1.4 alkyl-cart>onylamino group, 

(16) a Ct.4 atkylsulfonylamino group, 

(17) a C1.4 atkoxy-carbonyl group, 
10 (1 8) a cartjoxyl group, 

(19) a Cve alkyl-carbonyl group, 

(20) a carbamoyl group, 

(21) a mono- or di-Ci.4 alkylcarbamoyi group, 

(22) a Ci.e alkylsulfonyl group, 
15 (23) an 0x0 group, and 

(24) a thioxo group. 

3. A compound as claimed in daim 1, wherein and are bonded to each other to form Ring A, Ring C is an 
optionally substituted benzene ring or an optionally substituted heterocyclic ring, Ring Z is a nitrogen-containing 

20 heterocyclic ring optionally substituted by an 0x0 group, and n represents 1 or 2. 

4. A compound as claimed in claim 1 , wherein Ring Z is a nitrogen-containing heterocyclic ring optionally substituted 
by an 0x0 group. 

25 5. A compound as claimed in daim 1 , wherein one of Ring A and Ring B is an optionalty substituted aromatic ring and 
the other Is an optionally substituted aromatic heterocyclic ring. 

6. A compound as claimed in daim 1 , wherein Ring A Is an optionally substituted aromatic heterocydic ring, and Ring 
B is an optionally substituted benzene ring. 

30 

7. A compound as daimed in daim 6, wherein the aromatic heterocyclic ring Is a 5-membered or 6-membered, aro- 
matic heterocydic ring having one or two hetero atoms selected from nitrogen, suffur and oxygen atoms, in addition 
to carbon atoms. 

35 8. A compound as claimed in claim 1 , wherein Ring C Is an optionally substituted benzene ring. 

9. A compound as daimed in daim 1, wherein Ring C is a benzene ring which may have from 1 to 3 substituents 
selected from a halogen atom, an optionally halogenated C^.q alkyi group and an optionally halogenated Ci^g 
alkoxy group. 

40 

10. A compound as daimed in daim 1, wherein Ring Z is a 5-membered to 10-membered ring optionally substituted 
by 1 or 2 0x0 groups. 

11. A compound as claimed in daim 1 , wherein -X 7777:::^ Y< Is -N=C< or -CO-N<. 

45 

12. A compound as claimed in claim 1 , wherein n is 1 . 

13. A compound as daimed in daim 1 , wherein Ring A is an optionally substituted pyridine ring, Ring B is an optionally 
substituted benzene ring. Ring C is an optionally substituted benzene ring, Ring Z is a 5-membered to IQ-mem- 

50 bered ring optionally substituted by an 0x0 group, -X rTTTTTTT: Y< is -CO-N<, and n Is 1, 

14. A compound as claimed in daim 1 , wherein R® and r'' are the same or different and represent, Independently a 
hydrogen atom, a halogen atom, an optionally substituted alkyI group, an optionally halogenated alkoxy group, an 
optionally halogenated aikylthio group, a cycloalkyf group, an aryl group, an acylamino group, an acyloxy group, a 

55 hydroxy group, a nitro group, a cyano group, an amino group, a mono- or di-alkylamino group, a cyclic amino group, 
an alkylcarbonylamino group, an alkylsulfonylamino group, an alkoxycarbonyl group, a carboxyt group, an alkylcar- 
bonyi group, a carbamoyl group, a mono- or di-aikylcarbamoyi group, an alkylsulfonyl group or an 0x0 group. 

15. A compound as daimed In claim 1 , wherein R^ and R^ are the same or different and represent, Independently, 
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(1) a hydrogen atom, 

(2) a Ci.g alkoxy-Ci.6 alkyl group, 

(3) a Ci.6 alkylthio-C^.g alkyl group, 

(4) an amino-Cve alkyl group, 

(5) a C1.7 acylamino-Ci.g alkyl group, 

(6) a mono- or di-C^.g alkytamino-Ci.4 alkyl group. 

(7) 03.10 cycloamino-Ci.6 alkyi group, 

(8) a alkyl group having 5-membered or 6-membered cycloamino optionally substituted by C1.6 alkyl 
group, 

(9) a C1.6 alkylsulfonylamino-Ci.6 alkyl grotp, or 

(10) a C1.6 alkylcarbonyloxy-Ci.6 alkyl; or and are bonded to each other to form pyridine ring which is 
optionally substituted by 1 to 3 substituents selected from a halogen atom and a C1.4 alkyl group; 

Ring B is a benzene ring optionally having 1 to 3 substituents selected from a halogen atom, an optionally halogen- 
ated 0^.4 alkyl group and an optionally halogenated 0^.4 alkoxy group; Ring C is a benzene ring optionally having 
1 to 3 substituents selected from a halogen atom, an optionally halogenated C1.4 alkyl group, an optionally halo- 
genated C1.4 alkoxy group, an amino group optionally substituted by C1.4 alkyl group, a 0^.3 acyloxy group and a 
hydroxyl group; 

Ring Z is a 5-membered to 10-membered nitrogen containing heterocyclic ring optionally having an 0x0 group and 
optionally substituted by a C1.4 alkyl group or a hydroxy! group; -X tttttttt. Y< is -N=C< or -CO-N<; and n is an inte- 
ger of 1 . 

16- A compound as claimed in claim 15, wherein R* and R^ are bonded to each other to form Ring A, and -X ^777777. Y< 
is -CO-N<. 

17. A compound as claimed in claim 16. wherein the Ring A is an unsubstituted pyridine ring. 

18. A compound as claimed in daim 1 6, wherein the Ring B is a benzene ring which optionally sut^stituted by an option- 
ally halogenated C1.4 alkyl group. 

19. A compound as claimed in daim 16. wherein the Ring C is an benzene ring which may have 1 to 3 substituents 
selected from a halogen atom, an optionally halogenated C1.4 alkyt group and an optionally halogenated 0^.4 
alkoxy group. 

20. A compound as claimed in claim 16, wherein Ring Z is 



or 




wherein, m and p are the same or different and represent independently, an integer of from 1 to 5. Z^ and Zg are 
the same or different and represent, independently, an hydrogen atom, an C1.4 alkyl group or a hydroxyl group and 
Y is the same meaning as claimed in claim 15. 

21- A compound as claimed in claim 1, which is (9S)-7-[3,5-bis(trifluoromethyl)benzyl]-6,7,8,9,10,12-hexahydro-9- 
methyl-6-1 2-dioxo-5-phenyl[1 ,4]diazepino[2, 1 -g][1 , 7]naphthyridine. 

22. A compound as claimed in claim 1, which is (9s)-7-[3,5-bis(trifluoromethyl)benzyI]-6,7,8,9.10,12-hexahydro-9- 
methyl-5-(4-methylphenyl)-6.12-dioxo[1,4]diazepino[2,1-g][1,7]naphthyridine. 

23. A compound as claimed in claim 1, which is (9R)-7-[3,5-bis(trifluoromethyl)ben2yl]-6,7,8,9,10-11-hexahydro-9- 
methyl-6,13-dioxo-5-phenyl-13H-[1,4]diazocino[2,1-g][1,7]naphthyridine. 

24. A compound as daimed in claim 1, which is (9R)-7-[3,5-bis(trifluoromethyl)benzyl]-6,7,8,9,10,11-hexahydro-9- 
methyl-5-(4-methylphenyl)-6, 1 3-dioxo- 1 3H-[1 ,4]dia20cino[2, 1 -g][1 ,7]naphthyridine. 
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25. A process for producing a compound as claimed in claim 1 , characterized by cyclizing a compound of a formula: 



wherein D and E represent groups from which ring Z as set forth in claim 1 is formed via the nitrogen atom adjacent 
to E, L represents a leaving group, and the other symbols are the same meanings as those in claim 1 , or a salt 
thereof. 



26. A pharmaceutical composition comprising a compound or pharmaceutlcalty acceptable salt thereof as claimed In 
claim 1 . 

27. A composition for antagonizing tachykinin receptor compries a compound as claimed in claim 1 . 

20 

28. A composition for antagonizing Substance P receptor comprises a compound as claimed in claim 1 . 

29. A composition for antagonizing neurokinin A receptor comprises a compound as claimed in claim 1 . 

25 30. A pharmaceutical compos'rtlon for preventing or tr^ting disorders of micturition which comprises a compound as 
claimed in claim 1 and a pharmaceutical acceptable carrier thereof. 

31. A pharmaceutical composition for preverrting or treating disorders of asthma, rheumatoid arthritis, osteoarthritis, 
pain, migraine, cough, irritable bowel syndrome or emesis, which comprises a compound as claimed in claim 1 and 

30 a pharmaceutical acceptable carrier thereof. 

32. Use of a compound as claimed in claim 1 for manufacturing a composition for antagonizing a tachykinin receptor. 

33. Use of a compound as claimed in claim 1 for manufacturing a pharmaceutical composition for treating disorders of 
35 micturition. 

34. Use of a compound as claimed in claim 1 for manufacturing a pharmaceutical composition for treating disorders of 
asthma, micturition, irritable bowel syndrome, pain, cough or emesis. 
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